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THE BARBITURATES AND OTHER HYPNOTICS IN LABOR 1 

FREDERICK C. IRVING MJ), FJLOS, SAUL BERMAN M D ahd R BRISTOL NELSON M D Bottom 


N UMEROUS reports have appeared in 
the literature concerning the use of 
various drugs to relieve the pains of 
labor Such studies have been confined only 
to the effects of one drug or combination of 
drugs but have never embraced a critical com 
panson of different methods applied to equal 
groups of si milar unselected patients m the 
same institution 

On July i, 1931, at the Boston Lying in 
Hospital was begun an investigation into the 
amnesic, analgesic, and anasthetic properties 
in labor of drugs already in more or less com 
mon use, as well as other agents not at that 
tune often employed for the Bame purpose 
To this end two specially trained graduate 
nurses one for day and one for night duty, 
Tere engaged to assume immediate charge 
of the patients under investigation These 
nurses were required to keep detailed and ex 
tensive amcsthesic records of each patient 
upon forms provided for the purpose This 
work was made possible through the gener 
osi ty of Mrs Albert C Burra ge, to whom the 
authors wish to express their gratitude. 

The investigation was completed 1 year 
later, and the results obtained are the b asis 
lor this report Eight hundred and sixty pa 
dents were studied and eight types of ames- 
thesia were used These were pantopon and 
scopolamine, pantopon and rectal ether per 
nocton sodium amytal and scopolamine, pen 


tobarbital and scopolamine sodium amy 
tal and rectal ether, pentobarbital and rectal 
ether and pentobarbital and paraldehyde 
There were 100 cases m each senes except 
m the group in which sodium amytal and sco- 
polamine were employed and this consisted 
of 160 cases During the expulsive stage m 
trous oxide and oxygen was given all pa 
tients ether being added on the rare occasions 
when it was required 

The first essential in any method for the 
relief of the p ains of labor is absolute safety 
for both mother and infant. None of our 860 
patients died or was m an> way adversely 
affected No senous pulmonary or other com 
plications were noted during labor or m the 
puerpenum Since the barbiturates have con 
siderable effect m diminishing reflex responses 
they should not be used when the patient has 
any infection of the upper or lower respiratory 
tract For the same reason they should be 
avoided when the patient has recently eaten 
since vomiting may occur with danger of 
aspiration of the vomitus The un corrected 
stillbirth rate was o 93 per cent, which com 
pares favorably with a rate of 1-4 per cent 
during 1920 a year selected at random for 
comparison since at that time no analgesic 
drugs were in systematic use m the hospital 
Seven infants were stillborn The cause of 
stillbirth and the type of anresthesia used m 
each case is shown m Table I 
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It wa* oor aim to produce complete amnesia 
from the time the drug* were tint admini* 
tered until the patient awoke in bed In the 
ward so that there would be no memory 
whatever of her labor We wish to make it 
dear that ample amelioration of suffering 
which hi* seemed to satisfy many writer*, 
notably those wbo ha\e employed morphine 
and rectal ether would be dtsnhed by us as 
a failure or at beat as only a partial success. 
In Chart i are shown the results obtained In 
producing amnesia 

It is highly desirable that excitement thould 
be minimal since a re* ties* patient is difficult 
to control and unless constantly watched, 
may do herself an Injury Since many of the 
drug* we used were likely to cause excitement 
particularly with the onset of each uterine 
contraction this element proved of consider 
able importance. No patient in labor who is 
given any hypnotic drug should ever be left, 
even momentarily without constant com 
petent nursing supervision No such medi 
cation lbould be admmiitertd when labor is 
conducted in the patient s borne It is an 
affair for a hospital akme, and all relative* and 
fnends mart be exduded from the room. No 
rnt'ent, at completion of labor ahould be left 
1 imtH ahe is thoroughly awake and able 
'ol r. i quest Iona Intelligently (Chart a) 

PANTOPON AND SCOPOLAMINE 

Since morphine and scopolamine or twi 
light sleep and morphine and rectal ether 


are the two methods which have been most 
largely u*ed, we first directed our attention to 
them. We substituted pantopon for morphine 
In both groups, since it has been itated that 
this preparation of opium is lea tone to the 
fetus m uUro One hundred patient* were 
given pantopon and icopolamine All rsses 
in this series, as in the 7 others, were un 
selected, the drugs bring administered to any 
patient entering the hospital who presented 
no major abnormality The Initial dose of 
pantopon was one thud of a grain One him 
dred and fiftieth of a gram of scopolamine 
wa* given 45 minutes later and the scopol 
amin e was repeated in the same dosage as 
often as was necessary to dull the aensonum. 
Medication was begun In primipara when the 
cervix was two finger* dilated and the uterine 
contractions coming every 3 to 5 minutes and 
lasting 45 seconds. Multipara receded the 
Mine medication regardless of the condition 
of the cervix when the pains were coming 
with the aame frequency and lasting for the 
same time. The pantopon was never repeated 
The disadvantage* of this method proved 
con »id cubic Only 39 per cent of patients 
enjoyed complete and 34 per cent partial 
amnesia, while in ay per cent no relief at ah 
was experienced. The degree of excitement 
was moderate 10 per cent of the patients 
required control There also teemed to be 
an increase m the frequency of postpartum 
hiemorrhage, since 35 per cent lost over 300 
cubic centimeten of Wood (see Table YU) 
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The effect on the babies was striking Only 
33 per cent breathed immediately at birth 
(Chart 3) The balance required the removal 
of mucus or various methods of resuscitation 
A study of cases m the Outpatient Depart- 
ment, where no anaesthetics are used during 
normal delivery, revealed that only i 9 per 
cent of the living full term infants did not 
breathe immediately as soon as they were 
born A similar study of patients delivered 
in the hospital to whom only gas-oxygen and 
ether were given showed that 80 per cent of 
infants made their initial respiration as soon 
as they were delivered 
Table V indicates that in pmmpane labor 
was on the average prolonged when pantopon 
and scopolamine were employed There was 
also an m crease in the average interval be 
tween the first medication and delivery in 
prmupane as shown in Table VT This pro- 
longation is all the more striking, since these 
drugs were not administered until labor was 
definitely under way, as was evidenced by 
two fingers dilatation of the cervix, and an 
interval between uterine contractions of from 
3 to 5 minutes with a duration of 45 seconds. 
No such effects were evident with multipane 

There was moreover, an operative in a 
dence of 46 pier cent, the highest m any 
method we used 

PANTOPON AND RECTAL ETHER 

A modification of the so called Gwathmey 
synergistic analgesia was next studied An 
initial dose of one third of a grain of pantopon 
with 2 cubic centimeters of 50 per cent mag 


nesmm sulphate solution, was administered 
Twenty minutes later 2 cubic centimeters of 
magnesium sulphate solution was given with 
out the morphine. In 20 minutes to 1 hour 
the usual dose of rectal ether, quinine, and 
olive oil was given by rectum and accom 
pan led b> another intramuscular injection of 

2 cubic centimeters of magnesium sulphate 
solution The rectal ether whs repeated every 

3 to 4 hours if necessary From the point of 
amnesia this method proved to be the least 
satisfactory, since only 18 per cent of our pa 
bents m the senes of 100 cases experienced 
complete and 67 per cent partial loss of mem 
ory There were 25 per cent of failures The 
incidence of excitement however, was low, 
there being only 4 per cent who required 
restraint Blood loss of over 300 cubic cenb 
meters occurred m 16 per cent of the cases 
The effect on the baby was not as marked as 
that of pantopon and scopolamine, since 53 
per cent breathed immediately at birth As a 
result of the study of these two senes of cases 
we believe that morphine or any of its denva 
lives has no place during labor as they dis- 
tinctly delay the initial respirations of the 
child While no infants were lost because of the 
administration of pantopon to their mothers, 
the penod of time which elapsed between 
their birth and their first breath was on m^r 
occasions sufficiently prolonged to cam- 1 
obstetnaan considerable anxiety 

PERNOCTON 

We next used pemocton (10 per cent aquc 
ous solution of the sodium salt of the second 
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EXCJTEACNT 



Cb*rt l. Uffect oi tb* droj* tn prorfciinj rititrment. 


ary butyl beta-bromallyi barbituric a ad) in 
ioo cases. Thu drug it administered intra 
venouily Smce, if it escapes into the tissues, 
it may produce necrosis it ihould be admin 
\stered only by a. physlaan. The dose em 
ployed was x aibic centimeter per 30 pounds 
of body weight, given at the rate of 1 cubic 
centimeter every 2 minutes. The average dote 
was from 4 to 6 cubic centimeters. It was re- 
peated if necessary at the end of 3 hour* in 
half the original dose 

By referring to Tablet V and VI it will be 
noted that with thit drug the average length 
of labor wai not shortened in pnmiparar but 
was somewhat ibortened In multipanc The 
average time Interval between the tint medi 
cation and delivery was, however notably 
decreated in both types of patients. This is 
accounted for by the fact that the action of 
pemocton is evanescent and can be given 
only at the aid of the fiat stage of labor 
Only 42 per cent of our patient* experienced 
complete nmnnia although 43 per cent had 
tome relief Fifteen per cent w er e unduly 
eidted, and 15 per cent exhibited convulsive 
movement* after receiving the drug So far 
at the babiet were concerned the effect vrui 
similar to that of pantopon and rectal ether 
Knee only 53 per cent breathed Immediately 
at birth. We consider that this drug is not 
suitable for use during labor 

tWDirm AUYTAL 4HD 6C0P0LA10KE 

The »tndy of *odium amytal (sodium iso- 
amjd-ethyl -barbiturate) and of pentobarbital 
(sodium ethyl [1 methyl-butyl] barbiturate) 


in mmhtrarinn with scopolamine or rectal 
ether was next undertaken There were 160 
patients who received sodium amytal and 
scopolamine. The Initial dose of sodium amytal 
by mouth was from 9 to ** grains depending 
upon the weight of the patient This drug 
was repeated 3 to 4 hours later in from 3 to 6 
grain doses if indicated. Forty five minutes 
after the initial dose of sodium amytal one 
one hundredth or one one-hundred and 
fiftieth of scopolamine was given subcuta 
neously and was repeated later as soon as the 
patient began to complain of pain. The result 
ant amnesia was highly satisfactory 80 per 
cent remembering nothing of their labors and 
30 per cent recalling only Isolated Incidents. 
There were no failures. There was, however 
a rather high degree of excitement since 17 $ 
cent required restraint. The effect on the 
y was good since 6 t per cent breathed 
immediately There was also a comparatively 
low operative incidence. 

PENTOBAIBHAL AJtP BCOPOLAUDTE 
Pentobarbital and scopolamine were used 
with 100 of the patients. Wo found that 
our patients regained consdoosness much 
earlier after delivery than those who had re 
ceivtd sodium amytal and scopolamine, and 
therefore required less poitpartnm watching 
The Initial dose Is from to 6 grains by 
mouth which may be increased If desired and 
it is repeated according to the same tnehea 
tians as govern the use of sodium amytal- 
The best results In amnesia were obtained by 
this method, since 86 per cent remembered 
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nothing of their labor and 14 per cent recalled 
only isolated incidents Sixty three per cent 
of the children breathed immediately at 
birth. 

SODIUM AMYTAL AND RECTAL ETHER 
Rectal ether was then combined with so- 
dium amytal and with pentobarbital. Sodium 
amytal and rectal ether were given to 100 
of the patients with 72 per cent complete 
and 25 per cent partial amnesia and 3 fall- 
area. Fifty nine per cent of the babies breathed 
immediately at birth. 

PENTOBARBITAL AND RECTAL ETHER 
One hundred patients received pentobar- 
bital and rectal ether Amnesia was com 
plete in 66 per cent and partial m 38 per cent 
There were six failures It therefore appeared 
to be somewhat less effective than sodium 
amytal and rectal ether The incidence of 
excitement was low, there being only 4 per 
cent of patients requiring restraint, which is 
about the same as the effect produced by 
sodium amytal and rectal ether, where there 
was 5 per cent of restlessness 
It is evident that the use of the barbitu 
rates with rectal ether causes little restless- 
ness but that the amnesia is not all that Is 
desired It is apparently necessary to employ 
scopolamine to obtain a high percentage of 
success In producing loss of memory of labor 

PENTOBARBITAL AND PARALDEHYDE 
The final group of patients were given pen 
tobarbltnl and paraldehyde at the suggestion 


of H H Rosenfield who has had consider 
able experience with this type of analgesia 
One hundred patients were included in this 
series. Our results were less satisfactory 
than those of Rosenfield, since we found the 
incidence of complete amnesia to be 64 per 
cent Twenty per cent had partial amnesia, 
while there were 16 per cent of failures. 
Fifty per cent of the babies breathed imme 
diately at birth The incidence of excitement 
was the highest in our senes, since 24 per 
cent had to be restrained We therefore feel 
that In our hands this combination of drugs 
has not been sufficiently successful to war- 
rant Its continued use. 

GENERAL OBSERVATIONS 

The effect of the different drugs was studied 
upon the pulse rate, the frequency of respira 
tions, the systolic blood pressure, the total 
length of labor, the time Interval between the 
first medication and delivery, the operative 
incidence, and the amount of blood lost dor 
ing or immediately after third stage of labor 

Pulse rate Observations on the pulse rate 
were made on entrance, one hour after the 
first medication, one hour before delivery, and 
one hour after delivery (Table II) 

1 One hour after the first medication Sixty 
seven per cent of all groups showed no sig- 
nificant variations in the pulse rate, since the 
pulse either remained the same or rose or fell 
less than ten beats. The greatest variation 
from the normal was shown by pentobarbital 
and paraldehyde since in 30 pier cent of cases 
the pulse rose over 10 beats. 
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TABLE XL— PULSE 



i One hour before ddhery In 53 pet cent and scopolamine and pentoberbita) and parai 
of all cases title vaa no significant variation dehyde exhibited a me In pulse rate of above 
Thlrt\ nlnt per cent of the patient* who re ro per minute. 

ceivea pentobarbital and Kopof&roine and 36 3 One tew after ddnery Foit> nine per 

per cent of thoae receiving aocSum amytai cent of aB group* aborted no afgnificant 
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changes. Thirty per cent of the patients re 
caving pemocton and 29 per cent of those 
recaving pentobarbital and scopolamine ex 
hibited a nse m pulse of over 10 beats How 
ever, o 26 per cent of those recaving per- 
nocton and 34 per cent of those to whom 
pentobarbital and paraldehyde was adminis- 
tered showed a fall in pulse rate of over 10 
beats per minute 

The study of pulse variation reveals no 
drug or combination of drugs that produced 
any consistent effect. 

Respirations Similar observations upon 
the respiratory rate are noted m Table HI 

1 One hour after the first medicatton Fifty 
nine per cent of the patients in all eight 
groups showed no change in thar A respira 
tions, while in 17 per cent the respirations 
fell less than 5 and in 21 per cent increased 


less than 5 per minute In 97 per cent there- 
fore there were no significant variations from 
the normal 

2 One hour before delivery Thirty five per 
cent of all patients exhibited no change In 
10 per cent there was a drop of less than 6 and 
m 48 5 per cent an increase of less than 5 
Ninety three and five tenths per cent showed 
practically no change from normal 

3 One hour after delivery Forty seven per 
cent revealed no variation from the previous 
observation, in 24 per cent the fall was less 
than 5 and in 226 per cent the rise was less 
than 5 In 93 6 per cent there was no change 
worthy of note. 

The drugs employed exerted little effect 
upon the respiratory rate, nor did any par 
ticular drug or combination of drugs, have 
any characteristic influence 
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TABLE IV — 9Y5TCJUC BLOOD PRESSURE 



Srsioltc blood praiwt i One hour after the i hour after delivery Of those receiving 
first medication Twelve and nine-tenths per pentobarbital and rectal ether 10 per cent 
cent showed no change 39 per cent fell less exhibited a like fall 1 hour after receiving 
than 10 millimeter*, and 24 per cent rose les* their tint medication, 29 per cent 1 hour be- 
than 10 millimeters, to that In 65 9 per cent fore delivery and 14 per cent 1 hour after 
there was no noteworthy alteration dell very These two groups showed the high 

2 One koitr befort delivery Eleven and four eat percentage* of fall in blood pressure In 

tenths per cent showed no changes 26.8 per no instances were there significant elevations 
cent fell less than 10 millimeter*, and 26 per of blood pressure thus indicating that an de- 
cent rose leas than 10 millimeters In 64 a per vation of an existing hypertension as in pre- 
cent there was no significant change. eclamptic tcunrmla, would be unlikely 

3 One hour after dtihtry Nine and three- Total length of labor The average duration 

tenths per cent showed no changes, 35 P** °f labor for both prtmrparte and multi para rs 
cent fell leas than 10 millimeter*, and 13 6 per shown In Table V Aside from a prolongation 
cent rose less than 10 millimeter*. In 47 9 per of labor In primipanc, as already noted, de 
cent there was no important alteration livered under pantopon and scopolamine la 

Of the patients receiving pemoctcm the bor was not prolonged either m the entire 
blood pressure fell to millimeters in 10 per series or in any particular group 
cent 1 hour after its first medication 10 per Interval beficeen the firti nedicatio* and 
cent 1 hour before delivery and 33 per cent ddhtry (Table VI) No significant va nation 
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of primlporw — 


is here noted, except in the case of pemocton, 
which, owing to its transient effect, was nec 
essarfly given late, and with pantopon and 
scopolamine In pnmipanE, where the average 
interval was prolonged 

Operative incidence The average operative 
incidence was 35 6 per cent, os compared with 
44*6 per cent in 1920 when no hypnotic drugs 
were used. 

Chart 4 indicates that pentobarbital and 
scopolamine and sodium amytal and scopola 
mine show low operative incidences and pan 
topon and scopolamine a high incidence, espe 
dally when compared with the percentages of 
pnmjpane in each senes 


TABLE V — AVERAGE LENGTH OF LABOR* 
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Blood loss The percentage of patients in 
each group losing over 300 cubic centimeters 
of blood is indicated in Table VTL The great 
est blood loss was noted in the pantopon and 
scopolamine and pantopon and rectal ether 
group 

SUMMARY 

1 The effect of eight hypnotic drugs or 
combination of drugs is reported Eight hun 
dred and sirt> unselected patients were stud 
led They were divided into seven groups of 
100 each, and one group in which sodium 
amytal and scopolamine was used, of 160 
patients 

TABLE VL — AVERAGE INTERVAL BETWEEN 
FIRST MEDICATION AND DELIVERY* 

PRQItP VStX Haora lTteiUa 
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•The artran lateral betnica tba flret ma cfiea tfcm and dattrriy »u 
dcfalt riy rutocfcd la patient! detreered Oder paatopoo ud accpoi 
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3 Pantopon and scopolamine In corobina 
tkm proved not to be satisfactory hypnotics, 
since only 34 per cent of patients had no 
memory ol their labor Only 33 per cent of 
the infants bom to mothers who had received 
these drugs breathed immediately after birth. 
There was also a prolongation of labor in 
pnmipane the operative Incidence was high 
and the incidence of blood lost was the highest 
encountered in the study bang 35 per cent, 

3 With pantopon and rectal ether there 
was only i& per cent of complete amnesia the 
towtst in the series. Sixteen per cent of the 


tabu: vm— blood loss ovn 300 cubic 
cxh morm* 



patienta lost over 300 cubic centimeters of 
blood the second highest in the study There 
was, however a lovr incidence of excitement 

4. Pemocton is evanescent In its action 
and cannot be given until the end of the first 
stage of labor It produces a low mddence of 
amnesia and considerable exateroent. 

c Sodium amytai and scopolamine result 
ed In complete amnesia In 80 per cent of cues. 
No marked effect in delaying the initial respi 
ration of the Infanta was noticed. There was 
however a fairly high incidence of restless- 
ness, and the return to consciousness was 
prolonged 

6 Pentobarbital and scopolamine pro- 
duced 86 per cent of complete amnesia, the 
highest in the study and the greatest per 
centage of infants 63 breathed Immediately 
after birth. The operative incidence was tow 
The recovery after delivery was not length- 
ened The frequencv of exaternent, however 
was considerable, being 16 20 per cent. This l* 
the only valid objection to the method. 
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7 With sodium amytal and rectal ether 
there was little restlessness, but the percent 
age of complete amnesia was only 7a per 
cent 

S Pentobarbital and rectal ether was even 
less effective in producing amnesia although 
the absence of excitement was s imil ar 

9 Pentobarbital and paraldehyde pro- 
duced a moderate incidence of complete am 
nesia Twenty four per cent of the patients, 
however were sufficiently excited to require 
restraint 

10 In no case m any group was there 
noted an untoward effect upon mother or 
child, 

it The pulse respirations, or systolic 
blood pressure showed no characteristic va 
nation during or immediately following labor 
in any group 

CONCLUSION'S 

1 Chart s, which is a composite of Charts 
1 3 and 3, shows the combined rating of each 
group based on the percentages of complete 
amnesia, lack of effect on the infants, and 
freedom from excitement According to this 
pentobarbital and scopolamine is the most 
effective of any of the methods studied It is 
now the standard method used at the Boston 
Lying m Hospital since by its use we may 
expect 86 per cent of absolute loss of memory 
of labor 14 per cent of incomplete amnesia 
and no failures Its sole objection is the fairly 
high percentage of restlessness which we 
control by the supplementary mstniation of 
rectal ether 


3 We do not believe that pantopon mor 
phine, or any of its derivatives should be used 
during labor, as they have a marked effect m 
delaying the initial respirations of the infant, 

3 The groups in which scopolamine or 
paraldehyde were used showed the highest 
percentage of restlessness The best amnesia 
however was obtained when scopolamine was 
combined with the barbiturates 

4 Rectal ether m combination with panto- 
pon or the barbiturates, is productive of little 
restlessness but the incidence of complete 
amnesia is considerably less than when scopol 
amine is used. 

5 All methods used delayed the initial 
respirations of the infants to some extent 
since a control senes of cases m which delivery 
was effected without any anxcsthetic showed 
only 19 per cent of infants who did not 
breathe immediately at birth. Another con 
trol senes of patients delivered under nitrous 
oxide-oxygen and ether showed that 20 per 
cent dad not breathe immediately upon de 
livery' It is likely that all hypnotic drugs or 
anaesthetics given to the mother may delay 
somewhat the initial respirations of the in 
fant. That this is not a valid objection to the 
use of such medication however, is shown by 
the low stillbirth rate m the series and the fact 
that each stillbirth can be accounted for by' 
other reasons than the effect of the drugs 
given to the mother 
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CYST FORMATIONS OF THE SKULL 1 

JERZY CHOROBSJO, 1LD Wassaw Poujo, amo LOYAL DAVI3, MJL, F^-Ci, Cmtuoo 


E xtravasation of blood in the 

various Uym of the scalp and skull 
will present different rile leal *nd 
pathological aspect* dependent on the loca 
tion of the actual bleeding If the effused 
blood la not absorbed or does not became 
organized the surrounding connective tissue 
at a rule tend* to encapsulate it, thna creating 
a cyst formation Due to special anatomical 
conditions, Le the peculiar structure and the 
circulatory system of bone which allow only 
a slight possibility for compensatory adipta 
tion to circulatory disturbance* bleeding into 
the ipoogiosa or corti calls of the bone* of the 
skull i* apt to produce cyst formation* which 
result m unusual pathological and clinical 
picture*. 

Some of these cyitic conditions of the skull 
have been known a long time. However they 
are encountered not too frequently and pre- 
sent so many points of interest both from the 
clinical and pathological point* of view that it 
teemed to u* advisable to present three case* 
which seem to touch upon the problem In 
two case* the cy*t formation wa» found be 
tween the skull and the pen cranium the 
third case presented a cyst cavity in the diploe 
of the frontal and perietal bones (Fig i) 

REVIEW OJ UTTRATUHE 

When the blood collect* between the peri 
cranium and the skull, the condition 1* termed 
a cephafinrmatam* (i) Cephalhematoma 
or tumor cnmil san guinea* of the elder au- 
thors, consists of a aubperi cranial blood effu 
con following the rupture of *ame of the 
blood vessel* which run between the peri 
cranium and the skull, and Is usually duo to 
an injury during labor 
Evans (3) has been able to produce a cephal- 
hxmatom* artificially by mechanical presanre, 
and by lacerating or dividing the vessels with 
a tenotome. He ha* democutrated this by 
rhythmical injection of the ruptured blood 
vessels with a colored preparation. Naujoks 
(3) experimentally produced cephalhjuma 


toma in a newborn and just dead infant by 
com pressin g and rubbing the aide* of the head 
with a hard and blunt instrument, and then 
applying a vacuum pomp When the pump 
alone was applied under timflar ciimxrv 
stances, only a circumscribed area, of erdaru 
of the scalp the so called caput succedtnoim 
was produced. Fissure* of the bone, that is, 
minute linear fracture*, often accompany the 
blood extravasation (Hamon 4 Kuitner 5 
De Lee, 6) and indeed are even thought by 
some to be the prevalent etiological factor 
In producing a cephalhematoma. 

Such haemorrhages may occur, however 
irrespective of many factors which have long 
been considered as the cause of their prodoc 
tion They ante irrespective of the position 
of the fetus t» it ter 0 without anj relation to 
a head or vertex presentation and in Iabon 
in which mechanical assistance I* not em- 
ployed Lastly even a difficult adaptation 
of the fetal head to the maternal pelvis b 
often absent De Lee (6) has seen four case* 
of cephalhematoma after apontaneou* head 
deliveries. 

There have been many suggestions to ex 
plain the apparent absence In many cue* of 
an obvious cause for the presence of a cenh- 
alharmatoma. Bednar (7) thought to find It 
in the diminished pressure upon the head of 
the newborn after delivery The blood vessels, 
entering the skull from the pericranium, be 
come acutely filled up with blood the pres- 
sure of whkh teari their delicate walls. Ac 
cording to Evans (3) the Injury producing 
the re phwlliTmfl trrrrm Is done during the 
partum hut the blood 1* effused later Inas- 
much as when extra uterine life supervene* 
upon the antenatal, profound and important 
changes follow In the circulatory system fa 
the blood pressure, and In the blood itself 
The alterations in the blood pressure come 
on gradually and become more and room 
marked os Hie alteration* of the blood circuit 
through the hinga and heart occur until 
about the third day tbe blood pressure begin* 
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pw. 1 Location of cyrtic formation* In cue* of a, cx rifi e d cqjhalloemiitwn* (Coe 1) b, mbpericrinial 
UmA effuatoa (Coo t) c, octalUs fibrin* of the frontal and parietal bone* (Coe 5} Diagrammatic. 


to increase markedly It is indeed on the 
third day after delivery that cephalharmnto 
mata most frequently occur It rarely ap- 
pears before 48 hours postpartum, although 
in Beck’s collection (8) the earliest observed 
cqphalh&xnatoma was found at the time when 
the opening of the uterus was not larger than 
3 centimeters and the latest appeared on 
the seventh day after delivery' 

Keller (9) sees in asphyxia developing dur 
mg the delivery an important factor in the 
production of cephalhrcmatoma- The marie 
edly dilated venous channels of the skull tear 
easily Beside that, however there is a change 
m the blood chemistry inasmuch as the blood 
becomes overloaded with carbon dioxide 
This explains according to him the fact that 
the blood effusion w usually dark red in color 
and stays fluid for long periods of time The 
last feature has been observed by Virchow 
(io), who found the cyst content in cases of 
cephafluematormata of 4 to 6 weeks duration 
to be always fluid and to contain relatively 
unchanged red blood cells 

Contrary to what is commonly thought 
cephalharmatoma is of rather rare occurrence 
Henmg (11) observed it only 230 times in 
53,506 deliveries, Hofmokl (is) found it in 
o 6 per cent of the 50,885 examined case re 
ports, Beck (8), studying case records from 
two leading Munich maternity hospitals, 
found one cep hal h icm atoma m 20,403 de 
hvenes The most frequent site of the effu 
«cm is the right parietal bone (Burchard, 13) 
This is apparently due to the fact that this 
region of the head is most frequently the 
presenting portion 

Unless infected, ruptured or associated 
with intracranial hemorrhage a cephal 
hematoma does not produce as a rule any 
clinical symptoms except for the tumefaction 
The pericranium being particularly adherent 
to the bones at the line of suture, effusions 


of the blood beneath the pericranium are 
limited and outlined by the lines of sutures 
They may be single or multiple In 102 cases 
Beck (8) found a single cepbalhrematoma in 
88 coses, two subpencranial effusions in 12 
infants only in one baby were there three 
effusions, and only in one were there more 
than three In serious injuries it is possible 
to have beside a subpencramal effusion, an 
extravasation between the skull and the dura 
as well as a subdural and cortical haemorrhage 
(Cushing 14) 

Depending on their sire, cephalhsema 
tomata. are usually absorbed in from a weeks 
to 3 months (OLhauseii and Veit 15) The 
entire process of resorption may however be 
completed m 6 weeks In rare cases accord 
mg to Cushing (14), a cystic condition may 
result the hrematoma remaining fluid in its 
center clotting and organization having 
taken place only about the periphery and 
m this state a swelling may persist throughout 
life When absorption of the subpencranial 
blood effusion is delayed longer the swelling 
may according to Virchow (io) become sur- 
rounded by a ndge of new formed bone 
deposited along the elevated pericranial edge 
At the same time the surface of the denuded 
bone also becomes the site of new bone forma 
tion The blood effusion is slowly resorbed 
and when this finally occurs only a flat, un 
even exostosis marks the previous location 
of the cephalhematoma. This may sometimes 
lead to a permanent extracranial deformity 
Potocki (16) describes such a case and em 
phasizes the point that there are only 4 anal 
ogous cases reported in the literature Karew 
ski {17) Olshausen and Veit (15) and Keller 
(9) mention briefly that bone salts are some 
times deposited m the elevated pericranium 
the space between the latter and the surface 
of the skull being filled up by a spongy bone 
tissue. 
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Lorand (18) actually report* such a case. 
A full term baby normal labor hear! presents 
tlon a few day* after the deliver} showed 
a tense, fluctuating non pulsating painless 
mass about the sue of a goose-egg in the right 
perietal region Eleven months later there 
was found in the same region a hard urunov 
able, painless tumor mia covered with a 
free!}’ movable normal aUn \ ray exam! pa 
tlon of the head showed a normal outline of 
the skull in the right panetal region over 
which there vras a thin bone shell casting only 
a very light shadow and walling off a semi 
lunar space. 

It seems however that Hatachek (19) 11 
the onl} one who actually studied the his- 
tolog> of such a condition The points of 
importance in his splendid microscopical 
study mav be summed up briefly In the 
first case a 17 day old girl with a cephal 
hrematom* associated with a subdural ham 
orrhage in the region of the left frontal bone, 
the organization and encapsulation of the 
extravasated blood took place from the 
pericranium dura and from the denuded 
bone. The opened blood vessel channels of 
the bone were the source of the connective 
tissue The greatest part of the periphery of 
both blood extravasations 1 e that between 
the skull and pericranium and the skull and 
the dura mater consisted of a layer of blood 
serum The surrounding connective tissue 
tended to encapsulate only the hematoma. 
Organization was to be seen only where con 
nective tissue wns in dose contact with fibrin 
and cellular elements of the blood effusions. 
New bone was laid down at the points of 
transition of the normally adherent peri 
cranium to the elevated structure and m the 
dura mater over the entire surface walling 
off the hamatoma 

In Hatschck s second case a 3 months old 
child presented an extracranial cephalharma 
toma over the left panetal bone The de- 
rated pericranium had been transformed into 
a continuous bony shell of adult can cello os 
bone tissue. Bone was laid down also in the 
connective tissue proliferating from the blood 
vessel channdt of the denuded bone. Con 
sequently the hamatoma had been entirely 
walled off by a bony shell Between the 


hamatoma itself and the bony shell there was 
a connective tissue capsule and the meta 
plasia of the connective tissue into the osteoid 
and finally Into the Gascons tissue could be 
observed. Between the outer and the Inner 
walls of the bony cyst, numerous partially 
ossified connective tissue trabecube divided 
the cavity Into multiple amnller ones thus 
possibly producing an ultimate healing 

The majority of tire cephalhematoma ta may 
subiide under conservative protection of the 
tumefaction Virchow (10) pointed out that 
aspiration of blood from a cepbafluematoma 
is apt to reproduce bleeding but on the other 
hand, the pen cranial exostosis is more pro- 
nounced In the case of conservative treatment 
than after evacuation of the blood ITus was 
demonstrated by Betachler (20) who made 
comparative observations in cases of bilateral 
cephalhematoma ta in which the condition on 
one side was treated bv aspiration and on the 
other left alone. Cushing (14) advises waiting 
for about 2 weeks and if then there are no 
signs of subsidence he incises and evacuates 
the dot Fotocki (31) advises puncturing the 
cephalhematoma if it is large and if it Is 
absorbing slowly and then to compress the 
empty cavity with adhesive strips. Chris- 
topher (32) emphasizes that the let alone'’ 
treatment is Dot without peril as the de- 
velopment of infection is likely to occur m 
cephalhematoma t* of long standing (Vaughan 
and Burnham 33) 

Although cephalhematoma has been ob- 
served most frequently in newborn infants, 
there are a few reports of the occurrence of 
the subperi cranial blood effusion In older 
children Friedmann (24) observed this coo 
ditlon three times during the 23 years of his 
experience. In 2 children 2 and 4 years old, 
respectively a cephalhematoma had oc 
curred without obvious reasons, being dis- 
covered aedden tally during combing of the 
hair In the third case, that of a boy S years 
old, there wns a definite history of trauma 1 
week previous to discovery of the cepbal- 
hrematoma. In all these cases the hrmatoiru 
was limited and outlined by the lines of su- 
tures, being absorbed in from 8 to 14 days, 
leaving behind it the well characterized bony 
ndge. Francois (*5) Stolxner (t6) eud 
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Hohlfeld (27) have reported similar expen 
ences and emphasized trauma as the etiolog 
ical factor 1 

Von Recklinghausen (28), in describing the 

r erakxed disease of the skeleton termed 
him osteitis fibrosa,* reported that in the 
fibrous areas replacing the bone marrow 
regressive and progressive changes may take 
place The first, which he related to llquefac 
tlon necrosis of the connective tissue result 
In formation of cysts occasionally multilocu 
lar, lined with smooth walls and containing a 
serous or thick fluid They were observed by 
him chiefly in the long bones of the skeleton 
and only once in the skull The progressive 
changes give rise to the formation of so called 
giant cell tumors, 1 c , so Lid, brown tumors 
composed of numerous multmucle&r giant 
cells in a spindle cell matrix containing dc 
posits of hrcmosidenn 

Schmidt (29) first called attention to the 
evidence that a solitary bone cyst may ac 
company or be the result of a localized osteitis 
fibrosa. Ben eke (30) discussing a case re 
ported by Monckeberg expressed the view 
that bone cysts may be the result of a trauma 
and follow an intramedullary haemorrhage. 
He conceived them as analogous in origin to 
the apoplectic cysts of the brain 
It has been shown experimentally by Ba 
jardi (31), H easier (32) and Enderlen (33) 
that a blood effusion into the bone marrow 
calls forth a reactive proliferative process 
KonjeUnv (34) confirmed their results and 
from his histological preparations could dem 
onstrate how an intramedullary hemorrhage 
produces a reactive proliferative process of 
the bone marrow The product of this prohf 
erative process which can be compared to 
granulation tissue consists histologically of 
all the elements encountered in lesions known 
as osteitis fibrosa. The clinical course the 
radiological and the histological findings are 
very closely related to those of giant cell 
tumors Frequently in the course of the 
disease one encounter* formation of cysts 
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In turn, haemorrhage into the cysts may lead 
to an overgrowth of masses, resembling 
granulation tissue, which may enlarge and 
finally be recognized as a giant cell tumor 
In the course of the natural life of this granu 
lation tissue there is a stage of differentiation 
when fibrous tissue, osteoid and sometimes 
osseous tissue form after the blood clot be 
comes organized, and all the foreign elements 
have disappeared (Kolodny, 36) Lubarsch 
(37 b) supported this view of the so called 
giant cell tumors as being a “chronic resorp- 
tive process ” 

Felten and Stolzenberg (38), who found 
trauma as the etiological factor of the localized 
osteitis fibrosa in 81 per cent of the reported 
cases ate an instance of a bony cyst in which 
the initial trauma in the form of a am all piece 
of metal destroyed the spongiosa with a re- 
sulting blood effusion Fujii (30) believes 
that solitary bone cysts may be either the 
result of osteitis fibrosa or may be due directly 
to an intramedullary hemorrhage Observing 
a bone cyst in a boy suffering from a hmmo 
philia like condition he emphasizes the point 
that the fluid blood filling up the cyst canty 
does not allow the organization of the blood 
effusion to take place and by continuous 
pressure upon the surrounding bone tissue 
produces its atrophy thus enlarging the cyst 
cavity Barrie (40; has reproduced the so 
called giant cell tumor experimentally by 
embedding a piece of stenle gauze in the bone 
marrow and he agrees with Mallory (41) as 
to the origin of giant cells in these oondi 
lions* He believes that they will be found 
whenever a suitable irritative agent is present 
The haemorrhage is, according to him an 
essential part of the production of the giant 
cell growth. 
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Pommer (45) studying tie cyst contents 
And the tisanes surrounding a cyit of the 
humerus established direct proof of the 
harma tomato us character of some, At least of 
the solitary bone cysts. The results of his 
Investigations may be summed up as follows 
The pressure of hemorrhage upon the veins 
of the spongjosa produces a stasis of the tissue 
fluids, which causes the liquefaction of the 
blood content of many of the cysts and ccd ana 
of the tissues in the immediate vicinity The 
localised areas of loose fibrous tissue replacing 
the bone marrow in the vidnity of the cyst 
are effects of the congestion and irritation 
produced by the haemorrhage The resorption 
of the surrounding bone leading to the 
enlargement of the cystic cavity the fibrosis 
of the bone marrow and new bone formation 
are therefore secondary results of the pressure 
from hemorrhage and increased transuda 
tiom 1 

Schuster (4ft; ated a case of a large bone 
cyst occurring at the site of trauma with 
hwraorrhage into the bone marrow He con 
sidert the ongin of the cyst in his case as 
purely traumatic and gives the following 
differential points against a cyst formation 
resulting from osteitis fibrosa the bone mar 
row around the cyst was found to be normal 
osteoclasis and grant cells were exceedingly 
scarce there was no new bone formation and 
there were no iaemoedenn deposits found 
beside fod of fresh hjanorrhages. 

Pommer** (45) point of view on the patho- 
genesis of solitary bone cysts and osteitis 
fibrosa is upheld and confirmed by Konjetxny 
(m b) and Looser (49 b) Osteitis fibrosa and 
the so called giant cell tumors on one side 
and the solitary or multiple bone cjsts on the 
other are two forma of reaction of the bone 
tissue to one cause Le. hemorrhage. Bleed 
ing Into the corticalts of the bone is more 
likely to produce a bone cyst as its ultimate 
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outcome, whereas pictures of an ostatis 
fibrosa or pant cell tumor (the last In older 
individuals) will be found more frequently m 
cases of intramedullary bleeding (Fig t) 
These conditions representing broadly speak 
ing a mechanically produced pathological 
symptom complex, will be found in normal 
bones as well as in bones already affected by 
various systemic diseases (Looser, 49 a Lang 
50 a, b cl Very slight traumatism is fre 
quentiy sufficient for the appearance of med 
uliary fuemorrhage. It is probable that fissure 
fractures or infractions with rupture of nu 
trient vessels will lead to them. 1 

Nlssen (51) experimentally destroyed the 
bone marrow in animals submitted to para 
biosia and produced histological pictures anal 
ogous to those of osteitis fibrosa. First, the 
blood effusion became encapsulated by a thick 
connective ti*ue wall then when the pan 
biods was interrupted, the cavity became 
filled In with connective tissue which uJti 
mateiy became ossified. The surrounding 
bone tissue showed pictures resembling those 
of ostatis fibrosa He thought the reason for 
the cystic formation was connected with the 
hypocoagulability of the blood of the animals 
under parabiosis. Mandl (52) introduced a 
1 per cent solution of sodium dtrmte into the 
bone marrow and Injected it also intraven- 
ously He has been able to produce in this 
way definite cyst cavities in the bone, con- 
cluding that the hypocoagulability of the 
blood after trauma, is the reason for cyst 
formation in the bone. 

Geschkkter and Copeland (53) consider the 
solitary bone cysts as a form of osteitis fibrosa. 
In their large collection of solitary bone cysts, 

3 per cent of the cases could be shown to bavt 
a bone destructive phase due to a foreign body 
or abscess and In about 20 per cent of the 
cases, rather loosely classed as osteitis fibrosa, 
some primary disease such as osteomalacia 
ostatis deformans Paget, fragflitas onium or 
osteo-authritis were responsible for this forma 
tson However 78 per cent ahowed their ref* 
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tionship to a preceding giant cell tumor phase 
More broadly stated the average solitary 
bone cyat in the long bones is, according to 
them, a healed or healing giant cell tumor 
Twenty nine early cases of bone cysts in their 
collection showed marked giant cell areas, 
and 60 cases of giant cell tumor of a senes of 
226 cases show a healing change toward ostei 
tis fibrosa They axe in accord with Ron 
jetxny (34 a), Lubarsch (37 b), and Pomraer 
(4S) m placing trauma m a primary position 
in the production of the bone cysts and giant 
cell tumors Based however, on the embryo- 
logical observations of the development of 
the blood supply of the long bones they at 
tempt to explain the production of these 
lesions in the following way Trauma acts on 
the cortex of the bone m relation to Its pen 
osteum, avulslng the latter and interrupting 
the blood supply of the cortical bone Normal 
vascular channels are thus supplanted by a 
subperiosteal hfematoma. Interruption of 
penosteal blood supply renders inactive the 
cortical bone and its normal healing powers 
are suspended The medullary circulation in 
this region must take on an increased activity 
and by establishing new channels must work 
its way around the injured area to undertake 
the work of repair This increased function 
of the medullary blood supply during the 
interruption of the penosteal circulation can 
take place only after osteoclasts have opened 
up the channels in bone for the budding capfl 
lanes This increased osteoclastic activity 
occurs where osteoclasts are already unusually 
active in absorbing bone, and at the tune 
when unnounshed cortical bone is undergoing 
necrosis An imbalance is thus created be 
tween bone destruction by osteodasts and 
new bone formation that would normally pro- 
ceed from the reactive cortex were its arcu 
lation Intact. This imbalance results in an 
unchecked hyperplasia of the osteoclasts and 
produces a tissue characteristic of giant cell 
tumor and the early phase of osteitis fibrosa 
or bone cysts 

Osteitis fibrosa 1 and bone cysts are very 
rarely found In the skull. In a scries of 50 
cases of the first condition published by 

“ d «-». 
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Blood good (47) there were none occurring m 
the skull. Geschickter and Copeland (53), 
reviewing the records of the surgical laboratory 
of the Johns Hopkins Hospital extending over 
a period of 35 years found that m the purely 
membranous portions of the calvarium (the 
frontal and panetal bones), not a single in 
stance of these lesions has been recorded In 
the 1 14 cases tabulated as ‘ typical bone 

r ” Done was located in the skull Indeed, 
are not frequent as judged by the lit 
erature of the subject. Cases of osteitis 
fibrosa of the vault of the akulL, more or less 
cystic, have been reported by Wrede (54), 
Frangenheim (44 a), Krogius (55), Kolbe 
(56), Petrow (57), Tomdorf (58), Looser 
(49 b), Ehrlich (59), and Palmer et ol (60) 
Cases of this condition, but without cyst 
formation were recorded by Bolt (61), 
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Thentappen (6 j) Herfahrt (63) Stenholm 
(64) Fraser (65) and Meyer (66) Ostritu 
fib rota of the ikuH as a part of a more or less 
generalised osteitb fibrosa has been observed 
by Haberer (67) Kolaoek (68) Dreyer (69) 
W anke (70) and other*. 

The age incidence b from 6 to 43 year* 
In the reported cases. The process usually 
starts, however In the cany teen*. Tbe 
frontal bone b the most frequently quoted 
site of involvement then follow* the tem 
poral and finally tbe parietal and occipital 
bone* In equal number*. Involvement of 
more than one of the bone* of the vault of the 
skull in adjacent area* ha* been observed 

Tra uma seem* to be the most Important 
etiologkal factor and 1* more or le** closely 
related to the fir*t appearance of the *ymp- 
tom* In the majority of cases. Petrow (57) In 
whose cases the blood vessel* of tbe peri 
cranium and of the haverrian canals were 
found occluded try thrombi or hyaline de- 
generation of their walls, believes the etio- 
logical factor for the osteitis fibrosa in ha 
cases redded in the pathological condition of 
the blood vessels which could have been 


produced by infectious, toxic, or traumatic 
cause*. Ehrlich (59) reporting a case of 
osteitis fibrosa cystica aT the frontal and 
temporal bones attempted because of the 
patient s history of frontal presentation at 
birth and tbe existence of the condition from 
early childhood to attribute the etiology to 
trauma sustained at birth Palmer et al(6o) 
observed a case of a 14 year old girl diagnosed 
clinically as osteitis fibrosa cystica of the 
ocdpital region resulting from a fracture of 
the akulJ at the age o! a 6 month* At the 
operation (Dr dairies H Frazier) a large 
cyst was found in the diploe of the ocdpital 
bone 2 5 centimeters thick in its center pro- 
jecting inward and tending to compress the 
brain beneath it The dura and the pis mater 
beneath the cyst were markedly thickened 
and there were adhesions of the dura to the 
cyst wsH Because the patient showed evi 
dences of hypothyroidism and hypopituitar 
ism they expressed the opinion that it may 
be conjectured that there are conditioning 
endocrine factors in patients who develop 
cystic bone lesions following trauma, result 


Ing in a disordered metabolism and predis- 
posing to anomalous repair with typical cyst 
formation. Nonne (71) points out however 
that endocrine disorders are absent m the 
majority of reported cases not only of local- 
ised osteitis fibroaa, but also of tbe general 
ixed form of this condition 
The rhnlrwl picture is that of more or lets 
large tumefaction 1 the consistency of which 
may be bony or soft The surface b either 
smooth or uneven The tumor U painless on 
pressure or palpation the soft tissues of the 
scalp are not involved the ikm u unchanged 
normal in color and freely movable over the 
tumor Complaints, if present at all are due 
to compression of various cranial nerve* or 
cerebral center*. Among the more severe 
neurological manifestation* may be found 
headaches seizures of the Jacksonian type, 
and paresis in the extremities (Frangenheim 
44 a) disturbances of vision hearing and 
taste, paresis of the occuiomotor and facial 
nerves, a* well as parrstbesia* in the distri- 
bution of the trigeminal nerve nausea and a 
variety of psychic symptom* (Ehrikh, 59) 
hemianopsia and visual hallucinations (Palmer 
et al, 60) As a rule, however the pathological 
process of the bone extends toward the out 
ride of the akaD and signs of increased intra 
cranial pressure as well as other neurological 
symptoms are absent 

Corresponding to the tumefaction of bone 
the X ray examination show* a more or leas 
distinctly outlined shadow composed of 
lighter and darker areas. The bone surround 
mg the lesion b thinned or sclerotic. Except 
for the case of Frater (65) in which the lesion 
(a 90 called giant cefl tumor) destroyed the 
internal table of the skull and filled in the 
extradural space, the two cortical tables are 
generally intact The ballooned diploe ex 
tends usually outward except for the case* 
of Wrede (54) Bent (61) Ehriich (59) 
Palmer et al (60) in which there was also an 
intracranial expansion In Petrow s (57) 
Palmer’s (60) case* the lesion was entirely 
cystic on X rav examination 

Gross pathology reveals the affected bone 
to be greatly thickened or thinned. It b 
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oftentimes difficult to make out the tables of 
the bone but when well outlined they may 
show a normal thickness The diploe is filled 
out either with fibrous masses, yellow or 
brownish in color, or by a spongy bone tissue 
showing here and there patches of sclerosis. 
The fibrous areas are eas> to cut through and 
give the tumor its soft consistency 
In some of the cases more or less distinct 
cyst formation was reported, described by 
some as a blue dome The cyst or cysts may 
be about the size of a cherry to an apple, or 
larger The gross pathology of the larger 
cysts (Petrow 57, Torndorf, 58, Palmer et al 
60) is that of a bony tumor representing 
according to the duration of symptoms a 
more or less thick bony shell A connective 
tissue capsule is found beneath the bony shell 
adhering very closely to the bone and entering 
Its enlarged canals Further, toward the 
interior is the cavity containing fluid, light 
red blood, serous fluid or jelly like masses 
In Petrow’s (57) Case 1 the capsule of the 
cyst consisted of dense fibrous layers with 
islands of round cells and many blood pig 
ment deposits, beside areas of fresh h armor 
rhages Blood vessels showed hyaline de 
generation The surrounding bone tissue 
presented pictures typical of an osteitis 
fibrosa. The cyst contents were rich m ery 
throcytes with only very rare leucocytes 
Similar was the composition of the cyst wall 
in Torndorf s (58) case 
In the solid forms of osteitis fibrosa the 
microscope reveals new bone formation and 
bone destruction According to descriptions 
found In the literature, fibroblasts are seen 
to change Into osteoblasts and finally form 
osseous tissue although sometimes only the 
osteoid phase of the process is attained 
Bone destruction takes place by osteolysis 
and by action of osteoclasts. Haunatoblaats 
and fat cells disappear from the bone mar 
row and the connective tissue, which may be 
either fibrous or very vascular and rich in 
cells, fills up the channels of the bone mar 
row, the haversian canals of the corticahs 
and the lacunas produced there by osteolysis 
Round cells and plasma cells will be found 
frequently in this connective tissue. Here 
and there giant cells, resembling the osteo- 



Fig. 3 Photograph of patient dracrlbcd In Cue 1 ihow 
Log the tumor mio below the posterior font&nelle and 
over the fubocdpJtal ridge. 

clasts, are scattered throughout it, but chiefly 
at the periphery of the lesion Pathologically 
the process starts with bone destruction 
then comes to replacement of the bone mar 
row b> the fibrous tissue which may ulti 
mately lay down new bone The relationship of 
bone production and bone destruction vanes 
however, and it may come to a cyst formation 
The process is sometimes apt to recur In 
Boit s (61) case, the condition recurred in the 
same region about 5 years after the first 
operation, presenting pathologically on iden 
tical picture In the case reported by Dreyer 
(69) the process recurred twice. In spite of 
that the prognosis seems to be good Gold 
and Schlesinger (72) emphasize that the 
transition of a localized form of osteitis 
fibrosa into the generalized has not been en 
countered Boit (61) made a roentgenological 
examination of the entire skeleton 10 years 
after the condition had been diagnosed and 
operated upon in the skull and found it 
entirely nor mal . Two years after the second 
removal of the solid tumor, he could demon 
strate a filling in of the bony defect by a new 
bone formation In Palmer's (60) case the 
mental changes subsided after the removal of 
the cyst to a noteworthy degree and the 
hallucinations disappeared entirely 
The treatment of choice is the surgical 
removal of the pathological process by curette- 
ment in the cystic form, or resection of the 
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Fig 4 Rornifmnrrtm of skull of pstlrst described in 
Case I Not* booj »tHl cnreting tha tumor itiul 


invaded portion of the bone in the *olld form. 
Good rmiltfi arc reported even after the most 
conservative surgical procedure (Krognu 
55) Recurrence* ihoula be reopentted upon 
(Bo it, 61 Dre>cr bq) The large bony defects 
may be covered by bone traruplant* (Wrede 
54 brnngenhelm 44 a) Ai a rule the post 
operative recovery is very good The tnor 
tality ha* not been recorded 


IE PORT or CASES 

Case 1 S R No R613 (P). a male Infant 7 
week* and 1 days old » u admitted to Puaarant 
Memorial Iloipltal on November rtj 1931 referred 
by Dr Edward L. Cornell who deDverea the baby 
The newborn waa the first pregnancy and delivery 
of hi* year old healthy mother wti at full term by 
normal labor with an ocdpltal presentation. It had 
shown a tumor nua. the sfxe of an egg In the 
ocdpital are* line* birth which waa diagnosed aa 
caput soetedaneum The maaa did not seem to 
cause the child any discomfort and according to 
the mother enlarged only In the past few wetka. 
Physical examination showed an apparently healthy 
Infant, presenting a tumor maaa bekrw the poaterior 
fontanelle and over the snbocdpftal ridge (Fig 5) 
It was about 8 to 10 centimeters In diameter and 
about 5 centimeters high It waa hard and firm on 
pal nation. Immovable, ncm -pulsating and the scalp 
which showed no discoloration or any Inflam 
matary signs was freely movable over It Tb* maaa 
did not seem to be tender on palpation or pressure. 
The anterior footanelle was widely open the parieto- 
occipital future line was very prominent but the 
skull otberwiac was normal. On tba X ray films the 
skull tables appeared normaL There was no etT 



Fig « Roentgenogram of skull of patient described In 
Case 1 following operallon. 


dence of a bony defect (Fig 4) The palpable mas* 
bad a dt finite bony shell covering, and Its contents 
showed little or no shadow Neurological eximlna 
tloo of the baby aa a entirely negative Urinalysis 
a as negative Erythrocytes, 4^740,000. White 
blood nils, 9,80a. JUmoglohfn 78 per cent (N) 
Bleeding time 5.^ minutes. 

At the operation a semilunar Incision was made 
through the sarin above the superior margin of the 
tumor mass. The scalp and pericranium were re- 
flected downward oO the mass whoee surface »« 
rather rough Its edges became confluent with the 
rest of the skull In a smooth, gradual manner A 
burr bol* aas placed In the apex of the tumor msut, 
aod a thin egg-shell like layer of bone waa broken 
through. The contents of the tumor appeared to 
consist of thick, brownish sj-rup-Hke nald ahich 
a aa contained In a mult Docular cystic cavity There 
mas a thick membrane Inside the bony shdl which 
mas adherent to the Inner surface of the bone- The 
covering of the cyst was roogcurcd aw ay down to tbs 
level of the external table of the skull. After It kid 
all been removed the remaining membrane which 
waa attached to the base oi the cyst ot the ertrrkri 
table of the akuD detached very ewsUr The ex 
ternsl table of the skull appeared then like mosaic 
tBe work, and was thinned In two areas which w<*w 
have reoirired very little to have exposed the draw. 
The pericranium and scalp were autured with btwk 
silk. The baby made an excellent poetoncrauv* 
recovery being discharged from the hospital 3 day* 
after this operation. X ray examination of the skull, 
made 3 weeks later showed the result of the epor* 
tioo to have been satisfactory the skull was Intact 
and the tumor consisting of the bony cyst vs* 
ab**nt (Fig 3) , 

Microscopic examination of the specimens re - 
moved at operation. Le^ the booy shell of the ertj 
and the capsule lining ol the cyst cavity 
the following Sections cut through the bony F* 0 * 
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Fig 6 Ok i OtMoui tlmie Iimdle with idwi of 
oitcooijjt* nrrouodlng them. HemxtoTylin-eo«In »Uln 
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ihow the presence of numerous osseous tissue 
Umefl* separated one from the other by strands of 
loose, young connective tissue (Fig 6 ) Single or 
double rows of osteoblasts surround the adult osse 
ous lam elite The more peripherally situated la 
mdbe, stained red with eosin, show multiple foci of 
blue colored oaseous tissue. In many places spindle- 
like cells of connective tissue are seen to condense 
and at these points a reddish stained amorphous 
substance Is laid down. These places represent, here 
and there, direct prolongations of the bony lam die 
These oateold and oaseous tissue formations are In 
dose contact with dense, fibrous, almost acellular 
lajers of connective tissue which at rare places 
show a more cedematous character Sections cut 
through the cyst wall tissue reveal patches of more 
adult fibrous connective tissue and portions where 
there Is an abundance of young fibroblasts and 
capillaries energetically orgariinng the blood efiuslon 
which lies In the center of the cyst cavity (Fig 7) 

Diagnosis Ossified cephalhematoma of the 
ocapital region 

Roentgenologically the case resembles that 
reported by Lorand (18) which however, was 
not operated upon and verified histologically 
The complete absence of a history of an ob- 
vious trauma during the delivery or of any 
systemic causes which could explain the 
occurrence of the cephalhematoma is note 
worthy It should be pointed out, however 
that the lesion was situated m the ocapital 
region which was the leading portion of the 
head at delivery and that consequently a 
traumatic origin of the cephalhematoma in 
this case is most likely Microscopically the 
case is similar to those studied histologically, 
on autopsy material, by Hatschek (19) 



Fig. 7 Cue 1 Blood cHukion In process of organisation 
Hrmmtoxyfin-eosin stain X4J 

From specimens obtained piecemeal at the 
time of operation, it is difficult to reconstruct 
beyond doubt the actual pathogenesis of a 
given lesion It may be however reasonably 
assumed that the sequence of events m our 
case was the following Due to an injury 
sustained during the delivery or after, there 
was a rupture of blood vessels running be 
tween the pericranium and the skull with an 
effusion of blood between the external table 
of the skull and the pen era mum Encapsula 
tion and partial organization of the blood 
effusion followed It could not be demonstra 
ted where the process of ossification of the 
outer layers of the harmatoma actually 
started but the presence of blue colored 
inclusions of osseous tissue — which feature 
is accepted as sign of its pmmtiveness— m 
adult red stained bony Iamellfe situated 
more penpherally from the hxrmatoma, points 
toward the pencramum as the origin of the 
process This would be m accordance with 
the findings of Hatschek (19) who has been 
able to demonstrate that the very beginning 
of the process of ossification m his cases of 
cephalhematoma was in the pencranium at 
the points where it had been separated from 
the bone The process of ossification of the 
cephalhfcmatoma would start, therefore in 
the deep layers of the pencramum, the ex 
temal layer persisting m its dense fibrous 
structure, as evidenced at the time of opera 
tion 
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Noteworthy is the fact that the hematoma 
was entirely walled off on its on talde surface 
in our case of a 7 weeks old haby This is 
analogous to Hatschek 1 second case that of a 
3 months old child This author demon 
strated however the beginning of a distinct 
new bone formation in a case of cephai 
hsematoma of a 17 day old Infant (Case 1) 

The surface of the external table of the 
skull forming the base for the cephalhrrma 
toma appeared at the time of operation like 
mosaic tfle work and was thinned In two 
areas It might be conjectured that this was 
due either to pressure of the large hsematoma 
or to direct disturbance of nutrition of the 
bone lacking its normal blood supply after 
separation of the pericranium over an area of 
about 10 centimeters. Necrotic bone changes 
in cases of cephalhjematomata were noted by 
Michael is and Paietta as quoted by Quirel 

(73) 

As pointed out above osaficatioc of the 
entire elevated pericranium in cases of cephal- 
hematoma ts of rare occurrence as is the 
ossification of the elevated penoateum in cases 
of subperiosteal hjematomata elsewhere in the 
body Such cases have been described by 
Deetx (74) as an ossified hematoma of the 
pelvis by Glnnm (75) who reports such a 
condition in the tibia and by Cone (76) in the 
humems. The last case presented hiitobg 
icaily the characteristics of a to called giant 
cell tumor and the author states that the 
cases of osteitis fibrosa m his oollectKm like 
those described by others, exhibit the same 
pathology as the ossifying hematoma, differ 
mg only m the location of and the amount of 
bone involvement 


Case 1 No 118911 (W) L. )I aged *6 mar 
rlod, admitted to Wesley Memorial Hospital on 
December 14, ior6 About 4 weeks previous to sd 
mission the patient 1 fated that whQe washing her 
head, aha noticed a alight lump over the right 
frontoparietal region of the scalp Thii waa fol 
lowed in a few dayi by a swelling on both aide* of 
the *calp extending from about the occipitoparietal 
rat urea to the frontal area about 1 cen timet era above 
the eyea anteriorly In a day* time the swelling 
rpread over tbs right cheer, slmost dosing her right 
eye. The swelling then gradually receded In about a 
week, except that the lump in the scalp remained. 
The present tumor miat had remained practically 
the same for the laat 4 weeks, except that It had been 


ao mew hat cmaller ha sire for the last 6 days becanaa 
it waa Incised. Her local doctor told her that be 
obtained a little watery fluid. The gene rallied 
rwetUng of the head wui accompanied by a dull 
headache, but there waa do accompanying temper 
attire and the patient aavs she did not feel UL 
About 1 month previous to the accidental dhcoTtiy 
of the lump oyer the right frontoparietal region, 
while moving and arranging her furniture, tha pa 
tient sustained repeated injuries to her bead. Other 
wise the past history waa essentially negative The 
general physical and neurological examination re- 
vealed no abnormalities whatever The patient was 
fever free, the lymph node* of the neck were Dot 
enlarged In the right frontoparietal region of the 
ahull there waa a fluctuating maaa about the slxe 
of a walnut. The maaa was not pulsating and no 
bruit waa beard over It It waa painless on palps 
tion and pressure. Change In posture of the head 
coughing or a training did Dot cause an Increase in 
sire. The akin, showing do evidences of lnflamma 
tion, moved freely error the area Laboratory find- 
ings (urinalysis, blood count) were essentially nere 
tiro. X ray filmi of the skull showed a defect in the 
external table of the skull circular In outline approx 
Lmately s cenlimetera in diameter, located at the 
right frontoparietal suture (Fig. 8A) There res no 
proliferation of bone at the edges 0/ the defect Its 
boundaries were smooth and there was no appear 
ance of invasion of the bone at Its outer famltt. 
The Inner table waa apparently Intact. There writ 
no vdna running Into this space. Tbe defect had 
the appearance of presaure necrosis of tbe external 
table An extra cervical vertebra sea noted lying 
between the second and third cervical vertebrae. 

Under local anavthesia, a curved Incision with a 
■rain flap about 8 centimeters in diameter ass 
made with the base directed anterolaterally Im- 
mediately after the indiion waa made through the 
pericranium a small quantity of dark clotted blood 
escaped. By raising tbe pericranium further from 
the skull It waa disco vered that evidently tbe to- 
dsion through the pericranium cut through a cyst 
wall, fining a depression in tbe external table of the 
akuIL Tha depression waa smooth. Tbe cyst wall, 
which was thin and somewhat fragile and bloody, 
waa removed completely from the bony floor snd 
from the pericranium. Eroding through the external 
table waa a large diploic vein. The bony excavation 
waa curetted thoroughly After complete hemo- 
stasia and denare of tbe wound a dressing was 
applied which tended to force the ocdpftofrontafls 
muade into the bony excavation The patient made 
an uneventful postoperative recovery being dis- 
charged from tbe hospital 0 days after operation 
When seen s years later she was in excellent phys- 
ical condition, and the X-ray examhsatlen of the 
lkuD showed a distinct filling in and regeoeratkn of 
bone at the margin of the defect. The appearance 
suggested a marked improvement In the coodjtioo 
(Fig 8B) Tbe patient was seen iaat In May iM 3 
X ray examination of the skull did not show say 
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FI* 8A- 


FI* S. A, Roentgenosrxm of ikull 0 t patient described 
In Ciie 1. Note the dreoLu- defect In the external table 
wr the frontoparietal suture line. B, Roent^eDoyiam of 
the ikull taken • yean lata ihcnrin* regeneration 

of bone at the margin of the defect C, Roentgenogram 
taken 7 yean later showing progressive diminution in the 
ike of the bony defect 

thing pathological except for the persistence of the 
bony defect although of a much smaller diameter 
(Fig 8C) The blood Waaaemann waa negative 
blood calcium was 10.0 mnUgrama per 100 cubic 
centimeter* of serum blood phosphorous 2 
milligrams per 10 cubic centimeters of blood and 
the patient lud no complaints whatever 
Microscopical examination of the cyst wall re 
moved at the operation showed the membrane to 
consist of fibrous connective tissue with consider 
able amounts of red cells and large quantities of 
hemosiderin deposits (Fig g) scattered throughout 
the stroma- This blood pigment waa partly extra 
cdlular but some of it had been taken up by large 
compound granular corpuscles. Many lymphocytes 
and some plasma cells were found m the tissue both 
in the form of perivascular Infiltration (Fig 10) and 
of loose infiltration of the connective tissue stroma. 
No polymorphonuclear leucocytes were seen. The 
tiisne was not abnormally vascular No endothelial 
Hned cavities were seen m the sections and the cygt 
wall margins were without any d efini te linin g mem 
brane There were no tubercle formations, and no 
dermoid and parasitic structures were seen 
Diagnosis Encapsulated cephalhaunatoma com 
plicated by a secondary infection 

The dim cal and pathological picture of this 
case may appear somewhat obscure. Sum 
ming up the salient points of the case one 
sees that there is a definite history of trauma 
preceding the accidental disdosure of a 
'lump * in the right frontoparietal region 



Fig. 8C 

The disdosure ol this lesion was followed a 
few day's afterward by a massive swelling of 
the scalp on both rides which reached even 
the right cheek The appearance of the mas- 
sive swelling which receded m 1 week was 
unaccompanied by a nse of temperature or 
any other serious systemic reaction, except 
for a dull headache. Previous to admission 
of the patient to the hospital, the "lump ’ 
was Incised and it was found at that time to 
contain a small amount of watery fluid At 
the operation a cyst was encountered, located 
between the skull and pericranium contain 
ing masses of dark dotted blood Micro- 
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scopical examination of the cyst wall thowed 
the presence of fibrous connective tissue with 
a considerable amount of hiemosldenn de- 
posits scattered throughout the whole of the 
stroma. There was also an infiltration of the 
tissue by round cells and plasma celli poly 
raorpbonudear leucocytes being absent The 
external table of the skull underlying the 
cyst was found excavated 
The pathological condition In this case 
could be assumed as having had the following 
development Small but repeated traumas 
to the bead produced a blood effusion be 
tween the skull and pericranium. Tills extra 
vasatloo became encapsulated in a connective 
tissue wall, as evidenced by the presence in 
It of large quantities of blood pigment de 
posits. Following the disclosure of the lesion 
by the patient a mild Inflammation of some 
of the loose Layers of the tcslp occurred — 
most likely of the subaponeurotic space — 
which, subsiding dlnlcally left behind it its 
histological manifestation In the form of the 
above mentioned round cell and plasma cell 
Infiltration We have been unable to demon 
strata the nature of this inflammatory proc 
ess, superimposed on the hematoma forma 
tkm but we feel rather sure that based on 
the patient s history physical and neurologi- 
cal as well as laboratory finding* one can ex 
dude such pathological conditions as syphilis, 
tuberculosis, or parasitic conditions 
The presence of ha.mco*derin deposits in 
the cyst wall showing no abnormal vascular 



it) and no retrograde changes in its stroma, 
speaks against the assumption that the cyst 
formation and the blood pigment deposits were 
the results of degenerative and hxcmonhaglc 
changes in an already pre-existing patho- 
logical leskm 

The dark dotted blood masse* found In 
the cyst cavity at the time of operation were 
most likely the result of the trauma of the 
indsion into the cyst. Only a serum like 
fluid was obtained at that time Indeed If 
the dotted blood came from the original 
trauma, one would be at a loss to explain wh> 
the harmorrhage was not organised instead 
of being encapsulated. The presence of the 
serous fluid in the cyst cavity on the other 
hand, is in accord with many observations 
that organization of a hnrmatoma does Dot 
take place when connective tissue comes in 
contact with blood serum 

The depression In the external table of tbe 
skull underlying the cyst formation was due 
probably to a pressure necrosis. For this 
poislbflit) and against the assumption of a 
pnmar) booe lesion waa its smooth surface, 
the absence of an> pathological manifests 
tlons at iti borderi distinct fiflrng in and 
regeneration of bone after tbe cyst had been 
removed and tbe present excellent condition 
of the patient as well as the negative N rav 
examination of her skull 

The subaponeurotic tissue of the scalp— - 
which was in our opinion the rite of the 
inflammatory process-— Is of very loose tei 
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Fig. 11 Roentgenograms of skull of patient described in Case 3- Note the honeycomb appearance of the bone 
and separation of the external and internal table*. 


hire and permits the effusion of blood or 
Rerum to spread without difficulty over a 
considerable area of the scalp The limits 
of this spread may be posteriorly to the 
superior curved line of the occipital bone 
anteriorly to a little above the eyebrows and 
laterally to a level somewhat above the 
zygoma (Piersol 77) 

Zamazal (78) Stembo (79), and Rightor 
(80) have reported massive swellings of the 
entire scalp due in their cases to a sub- 
aponeurotic blood effusion It is noteworthy 
that the effused blood may stay In this fluid 
condition for longer periods of time Rightor 
(80) reports the case of a boy 10 years of age 
who developed a swelling of the entire scalp 
1 week after a head Injury Aspiration of the 
fluctuating painless mass removed a quart 
of fresh blood Three weeks after the injury 
a pint of blood was aspirated and 1 week 
later still 4 ounces of fluid blood were drawn 
off 

Case 3 No 133897 (W) T H aged 11 year* 
m*lc was admitted to Wesley Memorial Hospital 
oq September 5 1997 ltstlng that he was perfectly 
well ontO about 1919 when he accidentally dis- 
covered a lump on hi* forehead. No particular 
occurrence called hi* attention to the pretence of 
thlj turne lactic® Since he first noticed it the man 


had been growing very slowly and steadily until it 
had attained after 8 yeari its present alxe. It waa 
smooth well drernnaorfbed and bony in hardneai 
The patient complained of nothing else except the 
size of the mass. When 6 years of he sustained 
bis fint head injury by striking the head on a play 
pound apparatus at the age of 14 he struck his head 
in a fall and 1 year previous to admission he ins- 
tated a severe injury to his head while diving 
After the last trauma he was unconscious for a abort 
time 

Die physical and neurological examination of this 
well nourished and well developed young white 
male was essential]} negative Tne Internal organa 
were found in normal condition especially there was 
no enlargement of the spleen ana no adenopathy 
Over the left frontal region and (lightly lateral from 
the median line there was a smooth, circumscribed 
bony prominence This matt was about 5 5 cent! 
meter* In diameter and about 1 5 centimeters higher 
than the rest of the skulL There were no areas of 
softness in it and nothing resembling fluctuation 
It waa not tender no pulsation was present and no 
bruit could be heard over the mass or at Its penph 
cry There was a very alight dilatation of a vein 
running laterally from thia mass toward the temp- 
oral region On \ raj examination of the akull the 
maas appeared to be made up of alternating areas of 
increased and decreased density so that It gave the 
appearance of being honeycombed (Fig 11) The ext 
emal table of the akull waa pushed outward and it 
seemed that the pathological process had originated 
in the diploe and was ballooning the external and 
internal tables apart The inner table was somewhat 



SURGERA GYNECOLOG\ AND OBSTETRICS 


rfi 



l ( it Cue ' To dnawttnt tbe |twnl Urartare 
of tbe cyst wall \n adult bans Lirvdh. and (Wot ctQs 
irtemblint odrockui re tetri llem»taT}Un-eowa 
stain, X6o 

depressed, bat not markedly to and lU contour 
seemed smooth \I1 other port iocs of the liufl trail 
conformed to the normal anatomical feature*. The 
lace, i*w and tbe upper cervical aplne acre Hke 
mbe dear There »u no evidence of secondary 
manifestations of increased totnamnial pressure 
Roentgenological diagnotls waa that of a bor* cyat. 

\t the operation, under ether anwstbeaii a semi- 
lunar fadsJon about the bony maa* mat made alth 
the convexity of the Incision toward the median 
Une. The pericranium *u aeparated and the skull 
expoaed Tbe external table wai of egg lhefl thick 
new and had a transparent light Cakic Underneath 
the bony dome there was a thick membranous cyst 
containing yellow fluid The external tabic was re 
moved over tbe entire cyst, and the cyst a all was 
disse cted from the booy floor The latter coexisted 
of multflocular carl tics eroding the external and 
Interna] tables quite irregularly but not breaking 
through the latter Tha affected bone waa burred 
and curetted until both tablet appeared mu ll's !. 
The pericranium and galea were sutured. The 
dressing was applied with prewure Into the cavity 
so that the pericranium and galea might become 
attached and begin to fill it In. The patient made 
an excellent postoperative recovery and was dis- 
charged 5 days after operation. \ ray examination 
of the skull made i months later showed acme evi 
denes of regenerated bone at tbe edges of the ckfect. 
AB other shadows of the cranium, face Jaw and 
upper cervical spine were normal. 

lUcrcwcopic examination of tha cyst wall removed 
at the operation revealed tha presence of dense 
connective tissue composed chiefly of spindle cells 
of uniform shape and rite without any definite bn 
Ing m em brane. Tbe dense stroma contained smsllrr 
cyst cavities also without definite endothelial lining 
and empty In one place a violet red stained bemy 
lamella. Including beme cells was present. No 
osteoblasts were seen around It. Nearby but sep- 


arated from It by an aggregation of round cells alth 
heavy stained nodei, there were about 8 to to giant 
cells (Fig i j) Thdr cytoplasm was opaque sad 
contained several small, oval uniformly shaped 
nuclei, distinct!) separated one from the other 
Such giant cells also occurred In rare instances, 
scattered throughout the stroma but were chiefly 
found at the edges of the section* examined, ho 
mitotic figures acre seen Here and there rc*rad 
cells and plasma cells were scattered looadv throug h 
the stroma, without any distinct perivascular bhl- 
tratlon The tissue was not very vascular and 
hseroaridetin deposits were not encountered. Tbe 
general appearance of the sections examined was 
that of a granulation tissue alth evidence of bone 
formation and with presence of giant cells, dosely 
resembling osteoclast* 

Diagnosis Osteitis fibrosa cystica. 

May 14 ipyj the patient returned stating that 
about 6 months before he noticed a tiny booy pro- 
tuberanca In the mid-parietal region. a Uttie to the 
left of the midline This had gradually grown until 
It was about the sire of a bean. General physical 
and neurologic*] examination was essentially nrga 
rive. Urinalv«is was found negative. Bence Tom 
protein reaction fa tbe urine was absent Tbe blood 
\\ aasernunn was negative blood caldum, 9.57 mlHi- 
grams pre too cubic centimeters of blood serum 
blood phosphorous, 4.66 milligrams per too cubic 
centimeters of blood red Wood cells, 4.300 ooo- 
shlte blood cells 6 500 (polvmorphooocieirs, 6j 
per cent, lymphocytes, 35 per cent eosinophils, j 
per cent) hrasoglobfa, 90 per cent (T) Tbe red 
cells were normal fa shape no poUDocytosU no 
nucleated red cells blood platelets sere present 
Tbs coagulation tiros was s minutes 15 seconds. 
In tbe left frontal bone, Just above the hair fine 
there was a depression fa tbe external table of the 
skull about 8 centimeters fa diameter representing 
tbe rite of tbe previous lesion and operation- Tbe 
base of this depression was covered alth good, freely 
movable skin and felt booy fa conriatenc) Oo 
X-ray examination of tbe skull (Fig 13) there aas 
fa the frontal region just anterior to the fronto- 
parietal suture and to the left of the mldlfae a de 
preaafon of the inner table as seil as of the external 
tahle and fa this depressed sknll three good sued 
cyit-like areas, sun-ounded by ten or twelve 
cyst -like areas. They seemed to be fairly well deflned- 
Tbese lesions looked Hke typical bone cj-it*. Fp*~ 
terior to the frontoparietal suture fa the mldm* 
there was another area fa which there seemed 
to be softening of the external table, over an area 
at leaxt one centimeter fa diameter X rar exam- 
ination of the entire skeleton did not reveal snr 
thing pathological. 

With the diagnosis 0/ an osteitis fibrosa cystWh 
the patient arss re-operated upon. In the are* ® 
which the external protuberance waa felt tie 
parietal region a slate-blo* appearing project*** 
the skull, about the size of a bean, covered *, 
normally appearing pericranium, was found (r** 
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Fig- 13 


FI5. 13 Roentgenogram* of »kull of patient described 
In Ca*e 3 In May 1933. Note dqirettlon of Internal end 
eitemaJ table* In the frontal region. Cyst lfke «re*» of 
destruction are present In this are* and the iumnmding 
bone. 


i+A) After this bony dome was chiseled away and 
found to be very thinned external table of the skull 
a cyst was disclosed filled with bloody material 
When the cyst was removed (Fig. 14B) the Internal 
table formed the bottom of the cyat cavity and was 
found so excavated as to produce many very small 
locuH (Fig 14C) In one of these there was a pulse, 
tion of blood, synchronous with the pulse, and one 
could see what appeared to be a pacchionian body 
In the dura mater The cyst wall was removed com 
pletdy Small tags of pericranium were thrown Into 
the cyit cavity and the scalp was sutured layer by 
layer The wound from the previous operation was 
inspected and found filled with bone so that while 
tbe skull at this point was depressed there was a 
good, hard, firm bone in the place of the previous 
cavity The patient made an uneventful post 
operative recovery being discharged 4 days after 
the operation 

Mkroacopical examination of the specimens re- 
moved i.e the cyst wall, bony dome of the cyst 
cavity and particle* of bone curetted from the cyst 
cavity showed the following The bony dome con 
sisted of thinned but otherwise normally appearing 
bony lxmellr Bone cells were present and their 
lacuna; and the haverslan canals seemed to be some- 
what enlarged There was no evidence of osteoblsjt 
or osteoclast activity Several piece* of the cyat 
wall, removed piecemeal consisted of very dense 
fibrous tissue with scarce giant cells. There were 
one or two places where hjemoalderin deposits were 

f 'resent. In some parts of the stroma groups of 
vmpbocytcs were present Some of the portions 
of the cyst wall showed quite different pictures 
Here the fibrous stroma was rather scarce separating 



Fig 1 $. 


smaller or larger groups of cells It stained pinkish 
red by the Van Gteson method Tbe cells were 
elongated, round or somewhat poljbedral with 
large centrally or excentrically situated nuclei con 
tainlng one or two distinct nndeoli and slightly 
granular cytoplasm Many of these cells presented 
m their cytoplasm smaller or larger vacuolL The 
cell borders were quite distinct and the cells were 
arranged, here and there in dusters or In sheets. 
Where they were loosely lying in the stroma one 
could observe that their cell bodies were drawn out 
into filamentous processes connecting them with 
other cells of similar shape or with numerous also 
spindle shaped cells (Fig 15) Mitotic figures were 
not seen. Some of these cells fused and seemed to 
start to produce giant cell formation \ ery few of 
these were observed and mostly about blood vessels 
In one particular portion of the examined sections 
the cells were surrounded by dark stained granules or 
spicules The cells were not arranged specifically 
around the blood vessels which were rare in the 
sections examined and presented a well developed 
endothelial lining Wide blood spaces lined by the 
above described cells and filled with blood elements 
were not seen. Scattered between those cells were 
many lymphocytes and plasma cells. The particles 
of bone curetted from the cyat cavity contained 
either red bone marrow or a very young connective 
tissue nch in capillaries. 

Diagnosis Osteitis fibrosa cystica. 

Clinically the course of the disease in this 
case was that of a chronic, symptomless lesion 
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of the bone typical of on osteitis fibrosa. As 
stated involvement of more than one of the 
bones of the vault of the skull m adjacent 
arena, has been observed. This was the case 
in our patient who presented two bone cysts, 
one just anterior to the frontoparietal suture 
and the other just posterior to it Roent 

C ilogically the lesions presented some sim 
ty to pictures observed in cases of hinn 
angioma of bone In these cases however as 
pointed out lately by Bucy and Capp (81) 
the trubeculations visible on \ ray films 
arise in a common center and radiate out 
from the plane of the bone The loculations 
in hfcmangKrma in comparison with giant 
cell tumor or bone cyit are somewhat smaller 
and the cortex of the bone Is not expanded as 
In bone cyst but is partially eroded 

Histologically the examination of the tis- 
sues removed at the operations revealed pic 
tores characteristic of an osteitis fibrosa. As 
pointed out above a transformation of the 
bone marrow into fibrous tissue, character 
ixing osteitis fibrosa ma> be followed by re 
gressive changes leading to bone cyst forma 
tlon or by progressive changes, giving rise to 
a so called giant cell tumor Cystic softening 
of the latter and spontaneous disappearance 
have several tunes been observed (8a) so 
that it is not always easy to know exactly 
bow the given bone cyst developed Thu 
applies to our case. 

Whereas the histological exam mat! on of 
the specimens obtained at the first operation 
showed generally speaking a picture of a 
granulation tissue with new bone formation 


and evidence of bone destruction — a picture 
tvpical of bone cysts occurring In the course 
of an osteitis fibrooa — the microscopical 
structure of the tissues removed at the second 
operation was quite different The most strik 
ing feature at the second operation was the 
presence of large groups of the above de- 
scribed oval round, or polyhedral ceils aith 
large mostly centrally located nuclei con 
tain ing one or two distinct nudeoli slightly 
granular cytoplasm with distinct cell borders 
and drawn out filamentous cytoplasmic proc 
esses connecting most of the cells. Most of 
the ceils contained vscuoli presence or ab- 
sence of mitochondria due to the paudty of 
material, could not be ascertained Clusters 
and sheets of these ceils were separated by a 
distinct]) fibrillary stroma, stained red with 
Van Gieson t method The general mor 
phology and arrangement lead us to consider 
these cells as young osteoblasts so called 
osteoblast reserves (Kolodnj 36) ready 
to build up new bone 

At first glance these cellular areas of the 
cyst wall removed at the second operation 
together with the elements of the hemato- 
poietic senes might suggest a malignant bone 
disease When one takes under condderaticu 
the entire ctinloil and roentgenological pk 
tore of the patient together with the histo- 
logical findings such a possibility is rather 
easily excluded 

As alreadj mentioned recurrences of cwtriti* 
fibrosa have been observed and reported (61 
69) The same la true of so called giant ceD 
tumor Kolodny (36) states that recurrences 
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aeem to be unavoidable and are observed in 
about 20 per cent of all cases of giant cell 
tumors treated by a single curettage alone 
According to him when a recurrence has taken 
place m a giant cell tumor the histology shows 
a variable picture and Is always of an altered 
character 

The presence m the cellular areas as well 
as in the dense fibrous tissue portions of the 
cyst walla removed at both operations of 
multiple elements of the haematopoietic senes, 
is not surprising m a lesion going on m the 
bone marrow or in dose relation to it In 
connection with this it is well to remember 
that the so called giant cell tumors have been 
termed by N da ton iumeurs d mytlo plaits a 
term which has been changed to myeloid 
sarcoma and myeloma 

The true myeloma I c , a neoplasm arising 
from the dements of hnsmatopoietic senes, is 
a very rare condition with a rapid course It 
affects patients between the ages of 40 and 60 
and is characterized by the multiple areas of 
destruction of cortical bone, protrusion be 
neath the penosteum and finally infiltration 
of the surrounding structures Pains m the 
affected bone cachexia and emaciation sec 
ondary anaemia enlargement of the spleen 
hyperplasia of the regional lymph nodes, 
presence of the Bence Jones reaction m unne, 
alterations in the blood picture of the patient 
and metastases to internal organs are usually 
present m cases of myeloma whereas all these 
features were entirely absent in our case The 
young man has had his lesion at least once 
1919 the time of the accidental disdosure of 
his first bony prominence, and now enjoys 
perfect health 

A second possibility, due to the general 
aspect of the cellular areas in our case, is that 
of Ewing’s sarcoma which might undergo 
retrograde changes and thus produce a cyst 
formation This type of bone tumor is also ma 
lignant perforates the penosteum early, and 
metastases are observed early m the course 
of the disease It is also characterized by 
the difluseness of Its involvement and the 
multiplicity of foa of ongin m the same bone 
Pains in the Involved bone are an important 
and constant complaint, associated with fe 
brfle attacks throughout the course of the 



Fig 15 Case 3. To demonstrate the general ttructore 
of the cellular area ol the cyit wail The cell* are seen to 
lie partly In duller*, partly In aheeta. The looady lying 
crib are seen to be connected with each other by proto- 
plasmic expansions. Van Gleson stain X400. 

disease The tumor cells are not infrequently 
arranged about blood vessels no giant cells 
are seen and mitoses are abundant Surgical 
exploration of these tumors usually leads to 
a continuous ulceration with a large fungus 
growth 

The absence of alveoli or tubules formations 
by the described cells as well as the lack of 
newly formed blood channels excludes the 
possibility of the presence m our case of a 
primary hemangioma of bone (81) or angio- 
endothehoma described by Kolodny (36) 

A direct proof that the bone cyst formations 
in this case were hemorrhagic in origin is 
lacking It has been shown conclusively that 
osteitis fibrosa, being a form of reaction of the 
bone to various noxious agents may be found 
m the presence of a foreign body infection 
neoplasm systemic disorders, circulatory dis- 
turbances (congestion) and hemorrhage A 
foreign body infection, and neoplasm could 
be excluded m our case Of the systemic dis- 
orders parathyroidlsm has been shown to be 
the chief agent in producing an osteitis 
fibrosa (Mandl 52) The absence of a visible 
or palpable enlargement of the parathyroid 
glands and a normal blood calcium rate in our 
patient allow us to exclude parathyroidism as 
an endocrine basis underlying the lesion 
Osteofibrotic changes m the bone have been 
shown to be the result of congestion (50 a, b) 
Use of the bone acts then as irritant under 
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this condition This, however applies solely 
to the osteofibrotlc changes observed in the 
long bones of the skeleton 
It can be reasonably assumed, therefore 
that an intramedullary or In tra cortical harmor 
rhage was the origin of the cystic formations 
in our case This would be in accordance 
with the view* upheld b> the majority of 
observers u to the origin of benign bone 
cysts. 
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X PPENDICITIS wrote Lord Moynlhan 
L \ recently u a subject concerning winch 
■i V. wisdom has not yet descended upon 
all of us and as one reads the astonishing 
teaching in the addreas that gave me to his 
remarks, and what E R. Flint terms the 
even more lamentable correspondence that 
it precipitated one b inclined to question 
whether wisdom has yet descended upon very 
many of us. Sir James Berry In Fallen 
Idols the addreas which he delivered last 


year as the one hundred hfty -seventh annual 
oration before the Medical Society of London 
literally turned the surgical dock back by 
plea dingcategoncally and withoutquallhcation 
for a return of the days of delayed surgery In 
acute appendicitis, and the amount of damage 
he wrought was precisely in proportion to the 
greatness of his surgical reputation and the 
eminence of the organisation before which he 
spoke For weeks afterward the columns of 
the Lancei were filled with the controversy 
the subject was debated at length before the 
Royal Society of Methane and the Fellowship 
of Medicine, and the echoes stQl reverberate. 
The majority of surgeons who have partita 
pated In the discussion arc perfectly willing to 
grant the advantages of delayed surgery In 
the late case of appendicitis, particularly the 
late case In which local nation has occurred or 
b clearly occurring though they refuse abso- 
lutely to accept it for the early case, partic 
ularly the earl) case of the obstructive type 
so well described by Wilkie. Not everyone, 
however has so interpreted Berry 3 teaching 
and the medical world has beheld the amazing 
spectacle of at least one distinguished surgeon 
pleading implicitly If not explicitly that the 
treatment of acute appendiatb be conserva 
tive until events, Le., perforation prove 
whether or not conservative treatment be 
practical 

Controversies of this sort are fortunately 
very rare today The medical man who knows 


or suspects that he b dealing with acute ap- 
pendidtb may occasionally be willing to take 
the chances of delay but the surgeon who Is 
willing to wait under such arcumstances is 
becoming Increasingly rare. The surgeon real- 
izes that m such cases operation on reasonable 
suspicion shall be accounted to him for merit 
He b willing to risk the performance of the 
occasional emergency operation that wss not 
necessary and that might safely have been 
deferred. He b willing to risk the even more 
infrequent fatality that may follow unneces- 
sary surgery He b sustained by the coo vie 
tion that the mortality and the morbidity that 
arise from such sources are minimal com- 
pared to the lives that are saved and the grave 
illness that b averted by immediate append- 
ectomy m all reasonably suspicious cases 
And he is correct In appendicitis the bash of 
salvation b the realization that no man knows, 
no matter what his skill what an hour kt 
alone a day may bring forth and the further 
realization as Murphy wrote long ago that 
distrust of the inflamed appendix b still the 
only safe surgical frame of mind Bastianelb 
goes even further and Bastianelll is a con- 
servative surgeon When physicians are dis- 
cussing he says 4 whether the case U *p- 
pendiatb or not it b. When they are Inclined 
to admit the possibility of appendiatb with- 
out bang perfectly sure of it, It not only b, 
but it is about to perforate. When the dug- 
nosb is sure, there b already perforation, 
with a more or less circumscribed peritonitis 
If these things be true of appendiatb as * 
whole, they are even more true of appenchdta 
at the extremes of life- The average mortality 
for the acute disrate b still, as It was to 
Murphy’s day about 10 per cent it vide* 
naturally with the type of case* analyzed, ** 
well as with other factors, but it U rarely » 
collected senes of any size, much uiideri° 
per cent Two-thirds of that mortality bo*' 
ever occurs below the age of u years a* 1 
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over tie age of 40 years, although not more 
than one-third of all cases of appendicitis 
occur within those age groups, and it is uni 
versolly granted that the disease in those 
periods of life differs in many respects from 
the disease as it is exhibited in the period of 
its greatest incidence. 

Our interest in the subject of acute appendi 
atis in children was stimulated by a recent 
study which we made from the records of 
Chanty Hospital in New Orleans of acute 
appendi a tis at the upper extreme of life 
and in the course of which we were impressed 
again with the relative ranty and the absolute 
seventy of the disease in infancy and child 
hood. 1 In the 1,294 cases of acute appendicitis 
treated in the hospital during the appron 
mately 3 year penod covered by our study of 
the disease in patients over 40 years of age, 
only 250 had occurred in children, but in this 
group, just as in the upper age group, we found 
the pathology in a very high percentage of 
cases to be of an extremely serious type, and 
we found the mortality, while it did not equal 
the mortality in the 100 cases just referred 
to, to be considerably higher than the mor 
tality for appendicitis in youth and early adult 
life It occurred to us, therefore, that it might 
be of value to analyze these 350 cases of the 
disease in children, just as we had analyzed 
the 100 cases of the disease late in life, and to 
endeavor to draw from them some conclusions 
as to k why appendicitis which occurs in the 
lower age group should be so actually and 
potentially serious 

TVe might state at the outset that all of 
these 250 cases were really acute appendicitis 
just as all of the 100 cases in the study just 
referred to were really acute appendicitis We 
discarded all the cases m which the laboratory 
did not confirm the diagnosis unless there was 
unmistakable evidence that the laboratory' 
and not the surgeon had erred It had been 
our hope to compare the senes we are report 
ing with other reported senes, but It was a 
hope we were obbged to relinquish promptly, 
for the reason that exceedingly few of the other 
studies of the disease in children are confined 
to its acute manifestations This situation, it 

<rTtT W * t * 1 * "k *™ 1 rrrit-w ot too atm. 
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seems to us, is greatly to be regretted, the 
inclusion of chronic and acute cases of inter 
val and emergency operations, in the same 
senes, not only makes comparisons of similar 
types of pathology impossible, but also gives 
no fair picture of either group and simply con 
fuses the discussion 

The outstanding consideration in acute ap- 
pendicitis in children, just as it Is the out 
standing consideration m acute appendicitis 
m the upper extreme of life, is the very senous 
character of the pathological changes ex 
hibited In the senes of 100 cases which we 
studied in adults over 40 years of age we found 
that in only 23 per cent was the disease of the 
simple acute or the acute suppurative variety 
m the 77 per cent remaining gangrene or rup- 
ture or abscess formation or peritonitis or a 
combination of these comphcationa introduced 
factors which readily explain the mortality of 
21 per cent. Table I, which represents the 
various types of pathology found m this senes 
of 250 cases m children shows very much the 
same picture In only 27 per cent a little 
over a quarter of the number, was the disease 
either of the simple vanetj or confined to the 
appendix and the wonder is not that the death 
rate for the senes proved to be 7 6 per cent, 
but that it was not found to be very much 
higher 

These figures, however need further anal 
ysis. In the 67 cases in which the disease was 
of the simple acute or the acute suppurative 
variety, the mortality was o, not a single pa 
tient operated on in that stage of illness lost 
his life But the mortality for the remaining 
183 cases, in which the pathological changes 
were more extreme, was 104 per cent Fur 
thermore the mortality m those cases m 


34 


SURGERY GYNECOLOGY AND OBSTETRICS 


TABLE H. — PATHOLOGY AND UORTATJTY OF AP- 
PENDICITIS IN THE NEGRO 5 1 CAEIS 

fitfcobcr Can* 




which peritonitis wa s not a complication wai 
only 3 a per cent a s compared with a mor 
tality of 30 6 per cent, some six and one half 
time* higher for the group of cases in which 
It wai 

An analysis of the mortality from other 
standpoints is rather enlightening As m 
most reported senes, the male incidence Is 
somewhat higher than the female, 148 against 
ios but, unlike most reported series, the fe 
male mortality for some reason is higher than 
the male, that is, 8 8 per cent against 6 7 per 
cent. 

Practically 80 per cent of these cases oc 
cunred In white children although the admis- 
sions at Charity Hospital are mther evenly 
divided between the races, the proportion 
over a 10 year period running something like 
4 S colored to 55 white. Appendicitis In the 
negro since he has taken on the fashions of 
crvAixation is undoubtedly increasing but the 
Incidence at that, is still considerably less than 
it is In the white nice. On the other hand 
when it does occur it Is apparently a disease 
of graver potentialities than it Is among the 
whites, a point which has been made by 
Harbin Miller and other writers on this sub- 
ject, and which on analysis of this series sub- 
stantiates. 

In the 51 cases in the negro as will be seen 
in Table H only 8 cases 15 7 per cent, ex 
hibited pathological changes of the uncom 
plicated variety as compared with almost 37 
per cent for the whole senes, while the death 
rate was 9.8 per cent, as compered with a 
mortality of just over 7 per cent for the 
whites. The difference as we say Is In our 
opinion due more to the inherent gravity of 
the disease than to external factors. It is 
true, as we lhall point out later that perm 
CMOS self medication has a good deal to do 
with the serious ma nif estations of the disease 


TABLE HL — PATHOLOGY AND HORTAUTT OF 
APPENDICITIS UNDER 6 YEARS OF A 01 — - 
31 CASES 


MW<o Cm MartoRr 



in the negroes but the lapse of time between 
the onset of symptoms and the application for 
treatment while it ranged from 10 boon to 
14 day*, was, taken case for case, very Httlc 
greater than m the whites. 

It Is necessary to study these figures also 
from the standpoint of age groups. In the 3J 
children from 3 through 5 ) ears, the duration 
of illness ranged from 8 hours In one case to 7 
days in another onh 4 in whom the duration 
of Illness was stated being seen within the first 
34 hours of their Alness. This is not unexpect 
ed for very young children cannot teD their 
stories intdllgibly If at all and the analysis of 
thor symptoms must be largely a matter of 
surmise. It Is likewise not surprising that oalv 
5 cases in the group 23 7 per cent of the total 
number were of the simple acute or scute 
suppurative variety as compared with almost 
37 per cent for the whole series, or that perito- 
nitis should have been a feature In almost a 
third of the cases (Table HI) The mortality 
for this age group is variously reported In the 
literature as from 15 to 40 per cent and the 
death rate In this group In our own series, 
which represents about g per cent of the total 
number of cases was 31 7 per cent This com* 
pares with a mortality of 6 1 per cent for the 
group of children 6 yean and over who rep- 
resent 91 per cent of the whole senes of cases 
studied 

Another and a most Important cncsWen 
tion is the relation of the duration of syrup* 
toms to the type of pathological change and to 
the mortality \\ e have already commented 
upon this point In discussing the disease in the 
negro and In very young children but It ** 
necessary to analyse It for the whole senes 
cas es. Sixty five patients. 26 per cent of the 
whole group had medical attention withm 4 
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TABLE IV— PATHOLOGY AND MORTALITY IN RELATION TO DURATION OF SYMPTOMS— 
150 CAS£S 
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to 24 bourn of the onset of their symptoms, 
with a mortality of 2, 2 8 per cent The mor 
tality in the remaining 185 patients whose 
symptoms had endured from 48 hours to 14 
days was 10.4 per cent, almost four times as 
high Eight of the 77 patients operated on 
within 48 hours died, a mortality of 104 per 
cent, but 5 of the 30 operated on within 96 
hours died a mortality of 16 6 per cent It is 
the old story in appendicitis of the mortality 
increasing proportionately with each day of 
neglect 

Table IV shows the relation of the various 
types of pathological change to the duration 
of symptoms, and reveals about what would 
be expected, a degree of pathology increasing 
in more or leas proportion to the delay in seek 
log treatment. Considerations of this sort can 
never be reduced accurately to statistics for 
the reason that certain cases of appendicitis 
exhibit an exalted virulence from the onset, 
while in other Instances pathological changes 
are occurring long before clinical evidences of 
them are apparent, but on the whole it may 
be fairly said that, other things being equal 
the degree of pathological change Is propor- 
tionate to the length of time symptoms are 
evident- The cases of general peritonitis and 


of abscess formation occurring within the first 
ii houra may perhaps be doubted, on the 
grounds of inaccurate history and the prac- 
tical impossibility of such extreme patho- 
logical changes coming to pass within so short 
a time, but that facile explanation cannot be 
used for the other groups, and there is evident 
m this table an astonishing number of in 
stances of very serious degrees of pathological 
change occurring very early in the illness. 
More t h a n half of the patients seen within 
the first 24 hours, for instance, exhibited 
types of appendicitis over and beyond simple 
i nfl a m matory changes, as did more than three 
quarters of the patients who were seen within 
48 hours. 

While these findings correspond m large 
measure with our findings in the 100 cases of 
acute appendicitis in adults m whom less than 
half of the patients seen within 48 hours ex 
hibited the simple type of disease, it is not the 
general rule in appendicitis, and it bears out 
the contention of ail writers on the subject 
that appendicitis In children, as in old people, 
develops with a terrible rapidity when once 
it has gamed a foothold, Gaflie, for instance, 
states that something like 70 per cent of the 
children admitted to the Toronto Children's 
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Hospital enter with the appendix already 
tured. 

t ii unquestionably true, given the tame 
duration of acute appendicitis In a child and 
In a young adult, that the former is likely to 
exhibit a much more serious and widespread 
disease than is the latter but the explanations 
advanced are far from satisfactory That rup- 
ture occurs early in children there is no doubt, 
and perhaps it occurs, as it U gen trail v stated, 
because trie structures of the appendix w 
childhood are very delicate and because they 
arc made up of a relatively large amount of 
lymphoid tissue. But the acceptance of that 
hypothesis introduces further difficulties. It 
is universally admitted that tonsillitis ts as 
frequent as it a in childhood because of the 
very Urge amount of lymphoid tissue in the 
tonsils at that time of life. But If the ap- 
pendix also contains a very large amount of 
lymphoid thane, and U the fundamental pa- 
thology of tonuUltis and appendicitis fa the 
same— of that there can be little doubt — why 
should the former disease be so prevalent 
and the latter disease at least relatively so 
unusual? Is peritonitis so frequently present, 
and so frequently of the diffuse or spreading 
or general variety whichever wc may choose 
to call it, because of the short, transparent 
omentum of childhood and the weakened ad 
hesive protection or arc there other causes? 
Finally a the grave character of appendicitis 
In children with Its correspondingly nigh xnor 
tality really due to a lower resistance In chil 
dren or to something Inherent In the disease? 
We are far from sure that it fa wise to accept 
without reservation loose statements about 
the krw resistance of childhood. Children 
frequently exhibit an a mating amount of rt- 
cstauoe to Infection and to fniurj and fre- 
quently recover from serious Illness with a 
snootimess and promptness that make such 
an hypothesis untenable. We can offer no 
satisfactory replies to these questions, but we 
are unwilling to accept unqualifiedly the ex 
plsnations that are generally advanced and 
accepted without question 

External factors contribute largely to the 
degree of pathological thange found in acute 
appendicitis tn children not the least im- 
portant being the very frequent difficulty of 


diagnosis. Peterson makes the statement that 
the differential diagnosis of the disease fa 
really atmpier in children t h a n in adult* be- 
cause there are fewer conditions to eliminate, 
but that statement, like many others breaks 
down when it comes to the test. There may be 
fewer conditions to eliminate but their dirai- 
natioo fa attended with very much greater 
difficulty In the first place, the importance 
of an adequate history in the diagnosis of any 
disease fa not a matter of debate we are 
among those who believe, given the choice of 
history or examination upon which to moke 
the diagnosis that the history fa infinitely 
more important. But we are dealing here with 
a group of patients who cannot tell thdr 
stones coherently if they can tell them at all, 
who must have their symptoms and the course 
of their disease related for them by parents 
and nurses who may have entirely overlooked 
the onset of the Illness or who may mfainter 
pret what they have Been The powers of 
observation and of narration differ markedly 
in different Individuals, even in the so called 
intelligent classes, and It is easy to conceive 
bow wide are such differences in the peraccs 
treated at a public Institution particularly 
when they are of the negro race. Time and 
time again we have noted In appendicitis as 
well os In other diseases, that the gravest ffi- 
ness baa been discovered only after a lapse of 
time or when coincidental circumstances tfi 
rected attention to it. Furthermore as Farr 
has pointed out, many children with append! 
atfa obscure their symptoms bv their course 
of conduct. The average child as he says, will 
play as long as it fa possible for him to get 
about, until his pain becomes really duabTmg, 
and we found, in a large number of case* “ 
this senes, that that was quite true. The child 
felt sick, he had some pain, be vomited, then 
he felt better, and bo went out to play or *** 
sent to school, sometime* for a few hours, 
sometimes for a day or two A history of that 
sort fa not unusual and It fa always mislead- 
ing Why should serious illness be suspected 
in a child who behaves In this fashion? Yet 
more than one death in this series Is accom- 
panied by just such a story 
The second point of difficult} fa the fre- 
quently atypical character of the disease. Ap- 
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pcndjatfa at any age is not a disease of sharp- 
ly classical outlines. In the series of 239 
deaths analyzed by Miller, in 1930, not more 
than half conformed to the supposed classic 
triad of symptoms, while in the 100 cases of 
adult appendicitis which we personally stud- 
ied the percentage of atypical histones was 
even higher It was not by chance that Bruce 
writing on the atypical symptoms of appendi 
atis, should have selected three of his four 11 
lustrations from childhood. We doubt the 
wisdom, indeed we indict the judgment of 
those surgeons, Illustrious though they be — 
they mdude, among others, Lord Moyruhan 
and the late John B Murphy — who make 
categoric statements about the symptoms of 
appendicitis and especially about their chro- 
nology 

Moynihon, for instance makes the un quail 
lied statement that if pain be not the first 
symptom, appendicitis can be excluded. But 
can it? In 245 of these 250 cases, the histones 
were written m considerable detail, indeed 
were rather better than the average, but in 
only 324 cases was pain the fint symptom, 
and there was no constancy as to where it 
developed. In the majority of cases, It is 
true, it finally localized La the right iliac fossa 
but it sometimes did not, it sometimes began 
there, it sometimes began in the epigastrium 
or about the umbilicus, or in the pelvis or 
even, m 5 cases, on the left side in which lo- 
cation it remained until operation Though in 
many instances it developed insidiously it 
was usually of sudden onset, and in 22 cases 
which is very characteristic, it wakened the 
chfld from sleep The point to which we would 
direct attention, however, is not the variable 
character and location of the pain but the 
fact that m 31 of the 345 cases about which 
we have complete data, it was preceded by 
other symptoms, by vomiting in 15 by fever 
in 5, and by headache m 1 That is a small 
percentage of the total number of cases, it is 
true, but it is large enough to invalidate, in 
deed to mate very dangerous, the statements 
of Moynlhan and others that pain is without 
exception the fint symptom of appendicitis. 
It usually is, but there are enough exceptions 
to the rule to make the generalization both 
worthless and misleading 


There is much else to cloud the diagnosis of 
appendicitis in children besides the fact that 
the symptoms do not always occur in the 
grouping or in the sequence in which one is 
taught to expect them Seven of these 245 
patients, 4 of them m the group in which 
vomiting was the first symptom, apparently 
had their illness precipitated by some dietary 
indiscretion, the error being occasionally very 
indiscreet indeed The same number of pa 
tients, by the way, in our adult group dated 
their illness from dietary sins and there is 
rarely a study of disease of the digestive tract 
m which a certain proportion of cases is not 
so ushered in Dietary indiscretions m chfl 
drtn are frequent enough to warrant very 
careful consideration and there is something 
to be said in defence of the physician who 
however mistakenly, bases his therapy on the 
obvious facts and gives a purgative to nd the 
system of the offending food 

Constipation is ordinarily supposed to be a 
common symptom of acute appendicitis, but 
m only 25 cases in this series was it very 
marked Seven patients exhibited a dlarrhcca, 
of whom x died. In adults the association of 
dlarrhcca with acute appendicitis has been, 
in our experience a very serious sign parti cu 
laxly m the disease as it is manifested in mid 
die life and beyond That it is less senous in 
children we are willing to grant, though we 
cannot, in the face of these histories accept 
the statement of the occasional writer that it 
signifies a less severe type of Illness It always 
clouds the diagnosis, and It made particular 
difficulties in this senes In 1 child who died. 
He was one of the patients under 5 years of 
age and for the preceding 6 months he had 
had intermittent and severe attacks of diar 
rheea. His fatal attack of acute appendi atis 
was ushered in in the some fashion, and it is 
small wonder that the diagnosis was delayed. 
The coinadence of intestinal infestation m 9 
children, of whom 2 died, is probably only 
coinadence 

Ten of these children complained of dysuna, 
and in 14 cases, not all of them Included in 
the 10 just mentioned, the urinalysis revealed 
blood cells, pus, or even casts Such findings 
are not unusual In acute appendi atis in child 
hood, Tasche, Helroholz and Richter, among 
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others, mentioning them In their report*. The 
explanation! are not entirely satisfactory Our 
own opinion Is that the abnormal finding! are 
usually to be interpreted timply as mamfesta 
tlons of toxrmia. We consider less logical «uch 
explanations as direct Involvement of the kid 
ney Inflammation of the bladder by the juxtn. 
position of an appendiceal abscess, or the 
creation of a ureteritis from contact with the 
inflamed appendix. The etiology of the com 
pilcatkm however we are not chiefly con 
cerned with. We introduce It merely to cm 
phaslxe another difficulty of diagnosis. It 
should be added that a of these children had 
had in the past dearcut attacks of pyelitis, 
for which they had undergone hospital treat 
ment and It was no iimple matter to decide 
whether the present attack was another re 
cnrrence of the pyelitis or was really acute 
appendldtu. 

Eight patients had chills, and in only i of 
this group was the disease of the simple acute 
type peritonitis was a feature In 4 cases 
Chills In the adult particularly In the adult 
over 40 years are In our experience of very 
great significance Such patients almost In 
variably exhibit at operation a degree of 
vascular Involvement that is always very sen 
ous, such as extensive gangrene, mesenteric 
thrombosis, even pylephlebitis, conditions that 
are frankly beyond the reach of surgery The 
significance In children however In whom the 
vascular factor b not notable, Is evidently 
much less for none of the cases In this senes 
in which chills occurred terminated fatally 

Pneumonia Is the disease of childhood most 
likely to be confused with acute appendldtu, 
and Adams and Berger report a typical senes 
of 145 cases of pneumonia In patients between 
3 and 15 years, in 17 5 per cent of which the 
diagnosis was acute appendldtls. Trousseau s 
advice b sound always to examine the chest 
of an Infant who complains of abdominal 
pain but the differentiation b not always ao 
simple Pneumonia and acute appendldtls in 
thor classic forms are totally different diseases, 
and even in their atypical forms they are un 
like In many particulars. The child with pneu 
mania niuilly has a^ higher temperature a 
higher leucocytosb a different typo of breath 
ing a characteristic movement of the alae 


nasi, and an appearance of being much sicker 
than the chfla with acute appendldtls. But 
these differences are not always apparent 
The temperature, the pulse, and the respirt 
bon of the patient with appendldtis may be, 
as we shall point out shortly within any range. 
The respiration in childhood b always faster 
than in adult life, so on elevation must be very 
marked to be appreciated The breathing In 
childhood b normally lower abdominal and 
the child with acute appendldtis In self 
protection often changes his normal type of 
respiration to the shallow upper abdominal 
type characteristic of pneumonia, both coc- 
sdouily and unconsciously bolding his lower 
abdominal muscles rigid to protect himself 
against pain In our opinion Holland s point 
of differentiation Is, the \ ray excepted as 
good as any and is certainly practical the 
child with pneumonia, like the child with any 
other infectious disease, will sleep for more or 
less long stretches, while the child suffering 
the pain of appendiceal disease will neither 
sleep himself nor let any one dsc sleep It 
must not be forgotten, too that pneumonli 
and acute appendldtu are not Incompatible, 
may occur simultaneously That was the situ- 
ation in 3 cases in this series, in both of which 
the appendix had gone on to gangrenous 
change* before operation was done. 

A discussion of pneumonia logically Intro- 
duces a discussion of the relation between 
disease of the upper respiratory tract and 
acute appendldtis the possibility’ of which ha* 
been acknowledged as Gerstley points out, 
ever since Faroac of Bordeaux made the orig 
inal observation In 1909 Tasche, Gerstley 
Ehason and others have emphasized the re 
lationshlp, and Brennemann who has made t 
special study of a certain type of abdomln*! 
pain not appendicular In origin which is u- 
sooated with throat Infections, has continued 
his study from the opposite point of view 
feeling a quite natural degree of responslbOlt/ 
for his teaching since it dearly introduces the 
possibility that some cases in which sente 
appendldtis is the chief pathology may * 
overlooked His figures are worth 
He found In 35 hospital cases of acute “PI* 0 -? 
dtis 17 per cent with throat Infections, 
he found in 10 consecutive private patients, 
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4 with gangrenous appendices, whom he saw 
in consultation, 9 with definite throat in fee 
tions and 1 with a possible throat infection 
In our 250 cases, 92 children, more than a 
third of the total, either had a history of re- 
peated attacks of tonsillitis and upper respir 
atory infection some immediately preceding 
the attack of appendicitis, or exhibited tonsils 
which were severely inflamed and cryptic and 
which must have been true foa of infection 
The exact relationship between upper respir 
atory infections and acute appendicitis is not 
yet settled. It may be as some writers assert, 
that the respiratory disease is responsible for 
indigestion and consequent intestinal fermen 
tation, but it is more likely, m our opinion 
that the same infection localizes m two sepa 
rate and distinct places. Again however the 
etiology of the complication is not so lmpor 
tant as the realization that the coincidence Is 
possible A child with an acute throat infec 
tion who develops abdominal symptoms needs 
very careful observation to rule out append! 
citis Some unnecessary operations have been 
done under these circumstances but they are 
*urel> less to be regretted than the occasional 
disasters that have occurred because opera 
tion was not done. 

The differential diagnosis, again cannot be 
made, as Table V shows, on the basis of tem 
Perature, pulse, or leucocytosis. Acute ap- 
pendicitis can exist with any degree of tem 
perature from below normal to 105 degrees 
and above, although the more moderate ele- 
vations are more usual, and a hyperpyrexia 
usually means appendicitis plus complies 
tions. Acute appendicitis can exist, again, 
with a pulse rate below 80 as well as with one 
above 150 The pulse is rarely rapid at the 
onset of the disease or even imm ediately 
after rupture has occurred, and much more 
Important than the absolute rate are the 
changes which take place in it, a steady ac 
cel era tion, even though alight, from hour to 
hour is very significant, but waiting for it, 
let us point out, brings about the very delay in 
treatment which we are seeking to prevent. 
Finally, acute appendicitis can exist with a 
leucopcnia as well as with a hyperieucocy 
tosis, with a differential count of 40 poly- 
morphonuclear cells as well as with one of 9 8 


TABLE V — PATHOLOGY AND MORTALITY IN RE 
LATION TO TEMPERATURE, PULSE, AND 
LEUCOCYTOSIS — 250 CASES 
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It is quite true that a leucopema is usually of 
grave import — m this senes 4 of the deaths 
occurred in children with a white count less 
than 10 000 but, on the other hand 7 oc 
curred m children with a white count over 
25 000 Ochsner long ago contended that the 
chief value of the blood count in appendicitis 
was postoperative and surgeons, while they 
still use it faithfully as a diagnostic measure 
are more and more inclined to agree with him 
The chief point to be noted about the tem 
perature the pulse rate, and the total and 
differential blood count is that any type of 
pathological change may exist within any 
range and that they all are of differential 
value only m the aggregate, never m depend 



40 


SURGERY, GYNECOLOGY AND OBSTETRICS 


ently for the individual patient for whom an 
individual db gnosis Is being sought 

Enough hai been said on these various 
points to make It dear that the diagnosis of 
acute appendicitis in children is no simple 
matter and that the delay the not always 
unreasonable delay In the recognition of the 
disease explains at least part of the patho- 
logical condition which these patients exhibit 
Another explanation la the type of treatment 
which b so very generally instituted and which 
inevitably leads, as Lord Moynihan well puts 
It to therapeutic peritonitis and to a sub- 
sequent therapeutic death. It b the old old 
story of abdominal pain and cathartics, and 
it crops up with ghastly regularity In every 
paper on the subject of acute appendicitis. 
In the adult series rrhlch we recently studied. 
41 of the 100 patients stated that they haa 
taken purgatives but they practically all took 
them on their own initiative In these 150 
cases, 88 of the children roughly one third of 
the series, had been given purgatives, and we 
do not doubt had the specific question been 
asked that the number would have been ms 
terially Increased, for In only a small percent 
age of the other histories was It stated cate 
goncally that a purgative had not been ad 
ministered In 11 cases the purgatives had 
been repeated sometimes as many as 5 times, 
when the stomach with what Moynihan calb 
a most proper act of rebellion, had expelled 
the first dose. Now note the difference in the 
dreum stances. The adult with rare excep- 
tions takes his own purgative, act s on hb 
own responslbflitv The child without excep- 
tion has the purgative forced upon him 
usually by his mother or hb none occasion 
ally as in a few cases in thb series by the 
medical man and he thus becomes the help- 
lea victim of the phDocathartic propenil 
ties, to quote Lord Moynihan again, which 
seem to be inseparable from the state of 
motherhood. 

We can do no better than to continue to 
quote Lord Moynihan on thb theme, for no 
one else has written on It with the vigor and 
the force that he has. For more than 20 years 
he says, he has not operated on a single case 
of perforated append! a tis In which the se- 
quence of events has not been purgation and 


perforation Into that alliterative sequence 
we would Interpolate another word, we would 
make it read purgation procrastination and 
then perforation For the chief danger of 
purgation b the procrastination which per 
mits the intestine* to be lashed Into activity 
which permits the appendix as Deaver says 
like Vesuvius to balloon with pus and finally 
to burst its bounds while the lnstigitors of the 
evil, the persons who have admlnbtered the 
purgative wait to sec what b going to happen 
The phyildan says Royster when In doubt 
b given to leading laxatives, and that b true 
of the profession to some extent bat It b 
overwhelmingly true of the parents and guard 
ians of little children who In their well mean- 
ing ignorance adopt the very method of treat 
ment which b roost calculated to produce 
disaster 

Moynihan b unquestionably correct when 
he says, all other considerations aside, that 
the mere giving of a laxative b Indication 
enough for Instant operation. Eighty-right 
of these children had had purgatives, and M 
of them had ruptured appendices the only 
reason rupture did not occur more frequently 
we are sure is because so many times the first 
dose or the repeated dose of castor oil was 
vomited Eight of the 59 children with rup- 
tured appendices died which means that 40 
per cent of the total mortality of 19 occurred 
m thb group It might be added that 15 of 
the 51 colored patients had taken purgatives, 
and that every negro death occurred injhb 
group The purgative* they took exceeded 
both in number and In violence those m the 
white race and the persistence with which 
they dosed themselves and the medicines they 
used would be almost humorous if the oct 
come of their method of treatment bad not 
been so tragic. 

Fifty seven of theae children u.8 per cent 
of the total number had had previous sttxcxi 
of appendicitis, but an attempted comparbao 
with other series (Tasche and Spano F rt "' 
man and others) In which the percenti£<“ 
very much higher b valueless, since the otter 
series include, as we have already mentioned 
the chronic cases also The Interesting thing 
In thb group of patients, aside from the if*** 
that the diagnosis was made so much n*** 
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simple by the previous history, was the type 
of pathological change, which was less severe 
than in any other group in the senes. In 26 
of the 57 cases, not quite half, the disease was 
simple acute or acute suppurative, as com 
pared to the 67 cases in the whole senes of 
250, which is not quite 27 per cent. Perito- 
nitis was a feature in only o cases 15 8 per 
cent, as compared with an incidence of 35 2 
per cent for the whole series Finally, the 
death rate was just 3 5 per cent as compared 
with a mortality for the whole senes of 7 6 
per cent Again we attempt no explanations 
Individ uals with repeated attacks may de 
velop a degree of immunity to the disease, or 
recurrences may tend to happen in persons 
whose natural resistance is high We merely 
point out that, whatever the reason repeated 
attacks of appendicitis seem to confer upon 
the patient at least a relative degree of se 
curity 

In 6 cases in this senes there was a specific 
history of trauma The attack began imme 
diately or very soon after some sort of ab- 
dominal injury, and the sequence of events 
was dose enough in point of time, to warrant 
an assumption of cause and effect Children, 
we grant, are very frequently injured while 
playing and the argument may be a specious 
one and the sequence pure coincidence but 
that the relationship existed m these cases 
there can be no possible doubt, just as there 
can be no doubt of a similar relationship in 
the 6 instances reported by Speed in his senes 
of 313 cases (Royster) 

Another interesting and unusual group of 
cases has to do with the 4 instances of acute 
appendicitis associated with pelvic inflam 
matory disease apparently of tubal ongin 
Two of these patients were white, 2 colored, 
and the ages were respectively 4, 5, 9, and 10 
years One child had a positive gonococcal 
cnear, in the other cases no bacteriological 
examination of the vaginal secretions seems 
to hare been made In each case the appendix 
was definitdy diseased, in each case there was 
equally definite evidence of tubal Involve 
ment and speculations as to the primary cause 
of the pathology offer an interesting field 
Pelvic inflammatory disease 13 most unusual 
In young children, indeed Is denied altogether 


TABLE VI — OPERATIVE PROCEDURE AND TYPE 
07 INCISION IN RELATION TO MORTALITY 
• — 250 CASES 
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Btttte U i 

WHS na * 1 

t 1 

Or*r raM- 1 1 

Not ititod i, 

j aurrWttd Into urir 

by some gynecologists, yet the case with the 
positive smear, if no other would seem to be 
a case of ascending infection Are the 3 other 
cases of the same type? Or are all of them in 
stances of tubal disease secondary to acute 
appendicitis the positive vaginal smear being 
merely a coincidence? Again we do not at 
tempt to answer our own questions, we merely 
state them as problems which are open to dis 
cussion 

A word might well be said as to methods of 
examination m children, for abdominal ex 
animation is no simple matter It is the part 
of common sense to avoid at first the point of 
supposed tenderness to approach the region 
of greatest pain only after some degree of con 
fidence has been established It is likewise 
an excellent plan to examine the child during 
deep, though it is rarely possible of achieve- 
ment. Of all the advice which has been given 
Christopher's strikes us as the soundest that 
a “too boisterous Polly-anna ism" is heartily 
to be condemned, a child m the agonies of 
acute appendicitis has enough to bear without 
being further insulted by the vagaries of an 
adult endeavoring in this fashion to establish 
a rapport with him 

As to the interpretation of the abdominal 
findings it must be remembered that rigidity 
in children is frequently absent indeed almost 
always is absent If the appendix is retro carnal 
or lies deep in the pelvis or If examination is 
done before a peritoneal reaction is established 
just as it must be remembered that the com 
plaint of tenderness is likely to be misleading 
because the child in his fear of hang hurt, 
will complain at the sbghtest touch. Exam 
iiiation by rectum is not always easy, but it is 
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In our opinion a very valuable diagnostic aid 
far more so than it Is in the adult because the 
examining finger ran reach higher and feel 
more. It was earned out In 53 cases In this 
aeries, with positive findingi In 50 bilateral 
p ain indicating diffuse pelvic Inflammation 
was present In 14 case*. The procedure was 
equally valuable In examining a number of 
patients after opera t ion in order to con 
turn err eliminate the presence of residual ab- 
scess. 

Table VI, which sets forth the procedure in 
relation to the mortality needs little com 
ment The figures speak for themselves. 
Whether the 3 patients who died after simple 
appendectomy would have lived if another 
plan had been followed is beside the point no 
one can deade that now The thin g to note 
is that m this series, just as in most reported 
series (Farr Hudson Woodall and other*) In 
very nearly half of the cases, drainage either 
alone or m combination with enterostomy 
was considered necessary because of the type 
of disease which had to be dealt with. TTmt 
the great majority of deaths occurred In this 
group of cases has, in our opinion and as we 
have repeatedly said In previous -papers on 
appendicitis nothing whatsoever to do with 
the wisdom or unwisdom of the procedure. 
The whole acrid controversy over drainage 


Is far more effective as a preliminary pro 
cedure than late enterostomy It shortens the 
actual operating time because it eliminates 
closure of the bowel. It reduces postoperative 
distention and permits adequate intestinal 
drainage, and it therefore acts as a prophy- 
lactic against the development of Oeus. In 
children as in adults, fistula in this region 
tend to close spontaneously in only 3 cases 
in this series did the patients leave the hos- 
pital with a discharging sinus. Moreover a 
criticism of the death rate in the cases In 
which it was done, 9 of 65 14 per cent. Is Dot 
fair for exactly the same reason that a add 
asm of the percentage of cases drained a not 
fair only a surgeon present at all the open 
tions could properly decide when enterostomy 
was justified and when it was not On the 
other hand granting all of these things we 
Btm wonder whether it should have been per 
formed as frequently as it was. For one thing 
it prolonged the convalescence in many cases 
quite out of proportion to the apparent din 
ical course 30 40 50 and 75 days stay were 
not uncommon and one patient was in the 
hospital 94 days. More than 40 per cent of 
these 250 patients, 104, were in the hospital 
longer than a weeks and at least part of their 
prolonged stay must be set down at the door 
of surgery that was perhaps more xealous than 


versus simple closure Is futile The wisdom of 
drainage after the event can be judged on 
just one point the degree of pathological 
change to be combated and of Its seriousness 
In this group of cases there can be no possible 
doubt It 11 very easy as Royiter says, to 
play the game after It u finished and into 
that fallacy we decline to be led 
Crcostomy as an auxiliary procedure was 
done b 65 cases, something over a quarter 
of the total series something over half of the 
number of cases b which the conditions pres- 
ent demanded a more radical procedure than 
simple if^jendectomy TTiat is a very high 

S roportion and the wisdom of the procedure 
, as we have said b previous papen on acute 
appendicitis, at least open to question It is 
apparently routine under certain dream 
stances among the group of surgeons who per 
formed the bulk of these operations, and cer 
tainly there Is much to be said in its favor It 


was actually necessary 
The 18 cases b which drainage only was 
done (b 2 cases combbed with enterostomy) 
undoubtedly represent a wise conservatism. 
The removal of the appendix, other thing* 
bang equal Is greatly to be desired but I* 
never to be recommended unless it can be 
done swiftly without undue prolongation of 
the operative procedure and ana»the*ia, with- 
out the loQbg of un contaminated areas of 
peritoneum and with a .minimum of trauma. 
It must not be forgotten that very many « 
these little patients were exceedingly ill 
b no condition to withstand a single extra 
moment of amesthesia or a sbgle extra oper 
ative manipulation We were repeatedly 
struck, as we read these charts, by the em- 

E hails which even cardesa and un perceptive 
it ernes placed upon the abearance ol the 
children the acutely ill impression they cre- 
ated, the anxious, hfppocranc fades that g*^ 
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eloquent evidence of the Intraperitoneal dim 
age that had been wrought 
The single case in which only colpotomy 
was done and which terminated fatally should 
be particularly commented upon, though we 
by no means would imply that another pro- 
cedure might have changed the outcome Col 
potoray 15 valuable as a postoperative measure 
for a cul-de-sac abscess, but we are very doubt 
ful indeed os to its propriety as a pnmarj pro- 
cedure, without an abdominal inaslon to de 
t ermine exactly what conditions are present 
within the peritoneal cavity 
The type of incision employed In acute ap- 
pendicitis depends very largely upon the per 
sonal preference of the surgeon who is doing 
the operation There is something to be said 
for each, though the end result, m our opinion, 
depends far less upon how the abdomen was 
opened than upon what type of pathological 
change had occurred within it and what de- 
gree of suppuration occurred after it was 
dosed. The McBumey inasion if all goes 
well, permits the conduct of the whole opera 
bon within a small area shut off from the 
general peritoneal cavity, it reduces peritoneal 
soiling to an inescapable minimum it reduces 
the risk, of postoperative hernia and it usually 
permits satisfactory drainage But all does 
not always go welL The most careful anat 
omist, the most expert surgeon, whose Me 
Burney incision is truly a McBumey incision 
— manj crimes, of course, have been com- 
mitted m McBumey^s name — often encoun 
ters his own troubles in getting out through 
such an opening an appendix that lies out of 
its normal location, Treves was perfectly cor 
rect and very wise when he pointed out years 
ago that the one thing constant about the 
posbon of the appendix is its inconstancy In 
3 cases in this senes — by chance they hap- 
pened to be consecutive cases — the appendix 
lay entirely out of reach through the Me 
Bumey masion which had to be converted 
into another type Inasion over the mass of 
course, is suffiaent if a mass is demonstrable, 
and represents a very sound conservatism. 

An analysis of the wound infections in this 
aeries (Table VII) shows several interesting 
things, the first of which is that the incidence 
of this complication seems to have verj little 


TABLE VH — WOUND INFECTIONS IN RELATION 
TO PATHOLOGY PROCEDURE, AND INCISION 
— $7 CASES 
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to do with the type of incision It is true that 
nearly 35 per cent of the patients with nght 
rectus incisions developed wound infections 
against only 19 per cent with McBumey in 
cdsions, but a higher percentage of the former 
group were drained, and it is our opinion that 
the madence of this complication depends 
more upon the extent of the original pathology 
than upon any other single factor None of 
the patients who died developed wound in 
feebons, probably because most of them made 
their exit so promptly 
In addibon to this complication, and ex 
eluding the patients who died the following 
postopembve complicabons are represented 
in this series ftecal fistulc (3) hiematoma of 
the wound, mild upper respiratory infections 
(4), bronchopneumonia (4, in addibon to the 
2 p re -operative cases) , sinus arhythmia brachy 
cardia, oedema of the scrotum, rectal hrem 
orrhage, pyelitis (2), furunculosis bed sores 
One intestinal obstruction was handled sue 
cessfully by ileostomy, 1 cul-de sac abscess 
was drained by colpotomy and there was 1 
case of evisceration with repair Thirty seven 
patients had a very rugged course, and in all 
of them the liberal use of fluids by all routes 
for many days after operation undoubtedly 
had much to do with the favorable outcome. 
Transfusion was done w 4 cases with good 
results Many of these children were either in 
a state of addosis, or on the verge of it, when 
they were operated on and its control was of 
great importance, for children do not tolerate 
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starvation well, whatever Its cause may be. 
One child had a severe case of rheumatic 
heart disease and was fortunate to escape 
with bis life, for s others, similarly afflicted 
iuccumbed 

In all but 6 cases operation was done 
promptly on admission and in t of these 
death occurred. In one Instance the condition 
was considered incorrectlj a* ft proved to 
be a subsiding subacute appendicitis, a diag 
nosis which was warranted from both the 
history and the findings an admission but 
operation disclosed ft gangrenous appendix 
with general peritonitis a state of affairs en 
tirtly Inconsistent with the dinlcal symptoms 
The other fatality belongs in the group de 
scribed by J B Hunter as the unsuccessfully 
delayed case, the type of patient who la in 
worse condition to withstand surgery because 
of delay than if he had been operated on 
promptly Undoubtedly Immediate operation 
is the wiser plan in children just as it is the 
wiser plan at any age. Hope deferred as 
Royster well says often maketh the patient 
sicker and that is particularly true of little 
children who do not tolerate the expectant 
plan of treatment and in whom even more 
than in adults, It is impossible to tdl what a 
single hour may bring to pass. It became 
more and more our conviction as we studied 
these cases that the great majority of the 
patients who lived owe their lives to the 
promptness with which surgery was Instituted. 
Indeed we have only commendation for most 
of the surgeons who handled the cases we 
threw out because the laboratory did not con 
firm the clinical diagnosis. The occasional un 
necessary operation on a wrong diagnosis, as 
we have already pointed out Is Infinitely bet 
ter than a delayed operation on a correct diag 
nosis, which terminates, as it frequently does, 
m a life lost In other words under the proper 
safeguards, the look and see polity is far safer 
than the wait and see polity’ In acute ap- 
pendicitis the suspicion that one is dealing 
with acute disease will save many a patient 
who would be lost if the removal of all chronic 
and subacute appendices whose e xa ct pathol 
ogy were not certain should be deferred until 
the interval. 


TTio causes of the 19 deaths, 10 of which 
were verified by postmortem examination In- 
dude rheumatic heart disease (2) pneu- 
monia pulmonary ariema anesthetic (ether 
on the table) peritonitis and Its cornpCca 
tions (1) toermia (a In 1 case with erbeer 
ation) Eleven of the patients died within tj 
hours, 2 of them within 6 hours and while the 
mortality must be figured on the basis of the 
total number who died against the total num- 
ber who lived it Is not unfair at least to point 
out that a certain percentage of the children 
who died were beyond the reach of medial 
aid when they entered the hospital indeed 
were actually moribund and that surgery wis 
resorted to not with the hope or expectation 
that their lives could be saved but simply as 
the surgeon s instinctive attempt at rescue, 
his instinctive gesture of succor 

EU1TUASY 

That this study of 250 cases of acute ap- 
pendidtis in young children contributes any- 
thing new to the subject we are not fatuous 
enough to belfeve. That it emphasises again 
certain considerations which can profitably 
be emphasized again we do sincerely hope. We 
have endeavored to make three chief points 
that the pathological process in children under 
12 years of age Is far more serious than it b 
In youth and early adult life even though the 
incidence Is considerably lower that the 
gravity of the disease is dependent not only 
upon the inherent virulence of the Infection 
but also upon the delay attendant upon the 
difficulties of diagnosis and upon the rery 
frequent administration of drastic and lethal 
purgatives finally that the outcome in any 
given case, or any given group of cases, de- 
pends not so modi upon the exact procedare 
adopted as upon the promptness with which 
it Is adopted and the wisdom which correlate* 
the pathological process present with the ei 
tent of surgery done. If we have brought to 
mind again these essential considerations m 
acute appendicitis in children we shall h*** 
fulfilled our own alms and shall have con- 
tributed, we trust, something of value in the 
study of this treacherous and highly fatal 
disease. 
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THE VENOUS PLEXUS OF THE (ESOPHAGUS 
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DCNALD L KEGAJUES, BA, H-D-, Rocsosna, Mikpota 
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M EDICAL literature contains an abun 
dance of Information concerning 
vances of the aoophagus in connec 
txon with obstruction of the portal and hepatic 
venous pathway, anatomical studies have 
been reported and the*: report* have been 
quoted by other* (6 8 9) However the 
normal venous plexus of the oesophagus, and 
the nature of the connection between the 
portal and cava] circulation* ha* received 
little consideration Because of lack of thi* 
rather Important fundamental knowledge the 
following study wa* undertaken 

Of the many specimens of which injection 
wa* made In thi* investigation it was pos- 
sible to carry out the technique In 16 with 
sufficient accuracy for good results. Of thi* 
number 8 ipeamen* were considered satis- 
factory for a detailed study 

lirtHOD 

Injection* may be made into the venous 
plexus of the coophagus through the coronary 
vein of the stomach on the portal side of the 
circulation or through the arygos major vein 
The coronary vein of the stomach being the 
most direct route gave the best results. Fig 
ure 1 shows the coronary vein of the stomach 
and its connection with the cesophageal veins 
and other venous channels In that region. 

SUSTFLTB Or INJECTIONS 

The periosophageal plexus described by 
other worken was not demonstrated but in 
it* place were found three or four longitudinal 
trunk* with little or no cross anastomosis, 
h The submucosa of the cesophagus was found 
to be richly supplied with veins situated both 
above and below the musculans Interna the 
former lying close to the mucosa or protective 
layer All of these channels were closely con 
nected by many communicating or perforating 
branches. Only in *0 far a* the region above 
the card it is concerned, the submucous plexus 


was noted to be very poorly supported by 
loose connective tissue, thus not entirely coo 
firming the findings of other investigators. 
In these preparation* the vans at the cardk 
were found to be strongly supported due to 
the increased thickness of the musculans 
interna. The mucosa was also more adherent 
in thi* region and wa* bound together by In 
teriadng elastic fiber* and connective throe. 
The plexus of vans In the submucou was 
found to be extremely variable, although can 
forming to a general type of distribution. 
Clinically and pathologically this plexus ap- 
pears to be of the greatest importance. 

In the 8 cases studied the presence of a 
fine capillary anastomosis between the aval 
and portal circulation at the extreme lower 
end ol the cesophagus was established. These 
fine venules were found to run longitudinally 
in the long axis of the cesophagus, beginning 
at the mucocutaneous Juncture, or line of 
termination of the columnar epithelium of the 
cardiac end of the stomach and extending up- 
ward for a distance of 4 to 5 centimeters, with 
absence of any mas anastomoses. Thh 
region co n e s p onds to the so called anatomical 
cardln of the cesophagus In 3 of the cases 
studied, In addition to the small venules al 
ready mentioned, several larger veins, 3 k 
each case were seen to croos the canha. 

Below the cardia the coronary vein of the 
stomach after giving off a few perkesophigejl 
branches, pierced the serosa and mracolara 
obliquely for several centimeters giving cfl 
two to four main branches or trunks m the 
submucosa These gradually broke up m® 
small anaatomoouig branches which juRf*" 
fore the cardia wa* reached became broken 
up Into ntnneroo* fine longitudinal ap*lbU 
like structure* to continue across the carms 
as already mentioned (Figs, s and t) , 

Above the region of the cardia the vein*® 
the submucosa were free, due to the )oo*c 
connective taoue framework which poonr 


Awtafi or 1** » a. w 4. kw*i w o- hu»rtk] «/ ti* 
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FIs r Coronary rdn of the itommch and It* canoection with the ce*oph*g«J 
vein*. 


supported them. The veins In this situation 
were larger, and an abundant capillary net 
wort united the three or four mam longitudi 
nal trunks by cross anastomoses The anas* 
tomotic radicles formed a dense network m 
the lower oesophagus but at the level of the 
bifurcation of the trachea the plexus became 
less complex (Fig 4) Below the latter point 
all sides of the oesophagus usually were well 
supplied with veins with no given preference 
for any certain region 

Large, saccular dilatations were seenalong 
the course of the larger venous trunks in the 
submucosa of the oesophagus abov e the cardja 
They were not artefacts since the injected 
mass did not diffuse into the surrounding 
tissues Serial sections were made of one of 
these saccular structures and it was found to 
be a hemangioma, probably of congenital 
origin 


CONSIDERATION OF RESULTS AND 
SURGICAL ASPECTS 

Failure to obt ai n satisfactory injection of 
the venous plexus of the oesophagus cannot be 
entirely ascribed to the inherent lack of 
anastomotic channels between the portal and 
caval circulations at the cardia, although such 
a condition must be recogmxed It is possible 
that minute blood clots obstructed the finer 
venous radicles preventing the entrance of the 
injected mass, even though measures were 
used in an attempt to prevent such an oc 
currence. 

The connection between the splenic and 
ccsophageal veins is worthy of consideration 
It seems possible that vances of the oesopha- 
gus may form independent of cirrhosis of the 
liver in diseases of the spleen, especially 
splenic anmmia and Band’s disease. Dimlnu 
tfon in the sire and number of the splenic 
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onuses obviously Interferes with the outflow 
of the splenic blood and collateral -channels 
must then necessarily be es t ablished. In this 
investigation an extensive connection was 
found to exist between the lower end of the 
ersophagus and the spleen throngh the vans 
that accompany the vasa brevia and the 
coronary veins. Failure to block off this con 
neebon produced poorly infected specimens 

The result* of injection of the vans of the 
cesophagus seemed In general to answer the 
description given by Polner and Charpey 
I was impressed by the minute size of the 
veins at the cardla. It is probable that this 
capillary like anastomosis at the cardla offers 
marked resistance to the flow of blood from 
the portal to the systemic veins, as is the 
case when the portal circulation becomes 
obstructed. In such instances the Increase of 
venous pressure must exert itself on the veins 
below the cardla for some time before the 
resistance at the car din is overcome. Vances 
result from an in crowd flow of blood through 
a vein, and from inability of the muscular and 
elastic fibers to withstand increased in tin 
venous pressure. At the cardia as has been 
noted previously the submucous vans of the 
oesophagus are well supported and It is reason 
able to believe that the formation of varices 
first occurs below the cardla and secondly 
above that point after collateral channels of 
anastomosis have been establiahed Where 
several veins of large caliber atm the cardla, 
as has been noted m some of the cases, the 
formation of varices above the cardia is 
probably more rapid. When present, they 
are no doubt the first veins in the region of the 
cardla to become enlarged. 

Ligation of the left coronary van of the 
stomach in a case of hepatic orthosis asso- 
ciated with bleeding oesophageal varices was 
first reported in 1929 by Walters Rowntree, 
and Mclndoe. Absence of mebena following 
operation was noted. A further report was 
made by R own tree Walters, and Mclndoe 
later in the same year Here the Weeding 
oesophageal varices were found In connection 
with Banti s disease the spleen and Irver were 
both found to be enlarged. At the time of 
operation April 18 1920 it was felt that the 
procedure was questionable because dilatation 


of the coronary vein* was not extreme. Spb 
nectomy was considered at the time of open 
tion but inasmuch as the new procedure 
meant less surgical risk, the vein was hgated. 
The patient made an uneventful recovery and 
returned home, but May 31 1929 a severe 
haemorrhage occurred and he was almost 
exsanguinated. The spleen was removed 
July 17 1920 and recovery was uneventful 
Since then ligation of the left corocary vein 
of the stomach for bleedmg cesophageal varied 
has been carried out in 5 case*, with unevent 
fill convalescence- The ultimate results, how- 
ever cannot be stated at this time. 

Aa a result of my study it seems doubtful 
that ligation of the left coronary vein of the 
stomach would have any benefidal effect oil 
bleeding oesophageal varices secondary to 
splenic anremia and Band s disease. The ei 
tensive connection which exists between the 
veins that accompany the vasa brevia of the 
spleen and the veins of the oesophagus pre- 
dudes such a possibility On the other hand, 
in hematic cirrhosis associated with bleeding 
resophageal varices, ligation of the left coco- 
nary vein of the stomach is indicated uncc It 
interrupts the main flow of blood from the 
portal von to the (esophagus. 

It appears reasonable that ligation of the 
van* that accompany the vasa brevia might 
be benefidal m cases of bleeding oesophageal 
varices associated with splenic anaemia and 
Band s disease, especially in cases In which 
splenectomy would be considered a grave 
operative nak. The technique of ligating 
these veins would obviously be difficult, due 
to their poor accessibility and this might be 
a contra indication to such an operation. 
These procedures as has been mentioned, al- 
though still In an experimental stage, offer 
new possibilities in the treatment of mu' 
condition*. Sectioning of these veins bitbe 
course of splenectomy may explain the raid 
from senoos hmnorrhago which is often 
afforded by this procedure. . 

Walters has reported a considerable txIT P a r 
experience with these cases (is) and receatp 
(13) has suggested that an additional method 
of reducing the amount of venous blood is 
the ceicphngesl varices might be ffij’ corin'^ 
the periaeaophageal or paraocaophagod P 0 ™ 
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Fig *. Injected lower part of oe*oph«£Tt* ihowin* 
Ixanchin* o< coronary vein below the carma. 

Fig 3. Lower two-third* of Injected a*jphagtti- 
Flg. 4. Lower four fifth* of injected cwphagu*. This 


1 * the *ame *pecimrti a* that *hown in Figure J bat fewer 
detail* are evident The figure I* introduced here to draw 
the disappearance of the veins a* higher portions of the 
(esophagus are examined. 


of veins with some non irritating yet scleros- 
ing solution, a method similar to that em 
ployed for obliterating varicose veins of the 
leg The solution should be injected through 
a very small needle so as to prevent undue 
bleeding from the needle puncture m the vein 
Should bleeding occur, ligation of the vein at 
the site of the needle puncture could be earned 
out 

CO HUE NTS 

Hemorrhage from the submucous venous 
plexus of the oesophagus is always of serious 
moment. Clinically it Is usually associated 
with vances of the oesophagus but it is ap- 
parently possible to have bleeding occur from 
the normal veins which occasionally assume 
sinus-like dimensions The anatomical situa 
tkm of these veins makes them susceptible to 
ulceration rupture and haemorrhage The 
combination of a number of factors is probably 
responsible for hemorrhage from these veins. 

Inflammation of the oesophagus is no doubt 
an important prerequisite for hemorrhage 
At the Mayo Clinic, one case has been seen in 


which at necropsy a marked pseudomem 
branous oesophagitis was found The epi 
thelium was denuded and replaced by an 
exudate composed of polymorphonuclear leu 
oocytes fibrin and erythrocytes Large 
dilated venules in the submucosa were seen to 
be exposed by the ulcerative process (Fig 5) 
The patient was a man aged 72 years who 
died of carcinoma of the head of the pancreas 
and bronchopneumonia Blood was found m 
the stomach and intestines although a bleed 
Ing point could not be found in either situa 
Uon It is probable that haemorrhage occurred 
from the oesophagus and was a factor in caus- 
ing the patient s death 

Trauma may play a part m causing rupture 
of the veins. It is doubtful if the passage of an 
ordinary' stomach tube Is Injurious in these 
cases according to Bartels However a tube 
of the Rehfuss type which has a metal olive 
tip may produce enough trauma to cause 
hemorrhage 

With impairment of the blood supply either 
through failure of arterial blood to reach the 



So 


SURGERY GYNECOLOGY AND OBSTETRICS 



cesophagus, or through venous congestion or 
stagnation the avascular epithelium Is soon 
deprived of nourishment thus falling prey to 
infection and also to regurgitated gastric con 
tent containing add and digestive enzyme* 

It ts in such instances that varicosities, such 
as those associated with cirrhosis of the h\er 
produce nutritional disturbances of the mu 
cosa, oedema and congestion of the sub mu 
cosa, with consequent degenerative changes, 
infection ulceration and rupture of the 
oesophageal veins. 

Regurgitation into the oesophagus of gastric 
content containing dilute hydrochloric add 
and pepsin is not an uncommon occurrence. 
The incompetence of the cardla has been 
recognized by Alvarez Jackson Joannides 
and others Robins and Jankdson observed 
true cardio-ccaophageal relaxation with re 
gurgitation of barium into the lower part of 
the ccsophagus m 103 case* or 4 6 per cent of 
those patients examined roentgen ograp hi caily 
and fluoroscctncally They expressed the be- 
lief that canno-ccsophsgeal relaxation Is not 
a clinical entity and that it can be idem on 
strmted not only in diseased but also in normal 
persons. 

In order to determine the relative frequency 
of oesophageal regurgitation Kirkhn and his 
associates at the Mayo Clinic observed 150 
consecutive cases In which a complete gastro- 
intestinal roentgenological study waa made. 


Each patient was examined in the recumbent 
and in the Trendelenburg position Of the 
patients examined 15 (ro per cent) bad very 
slight regurgitation of barium into the 
oesophagus but not filling more than 2 inches 
of the distal third In 2 cases there was marked 
regurgitation Nausea was not experienced by 
any of these persons. If this Is the findtng 
among ambulatory patients, the frequency of 
regurgitation is probably high among those 
ncutdy DJ 

Prolonged retention of add and pepsin un- 
doubtedly exerts a deleterious influence on 
a diseased or injured mucosa. This was 
demonstrated by Fried enwald Feldman and 
Zlnn In their experiments on dogs. Pro* 
longed vomiting especially the postopera 
tive type, is probably most harmful to the 
oesophageal mucosa, especially in association 
with a deficient circulation and the proba 
btllty of hemorrhage from the venous plexus 
most be considered 

CONCLUSrOKS 

1 The submucous venous plexus of the 
(Esophagus has been demonstrated by inj« 
bon through the coronary vein of the stomach 
in 8 of 16 cases or 50 per cent. 

3 The presence of a pericesophageal ple^° 
of veins was not demonstrated, but rather a 
system of large venous trunks with absent 
of crosa anastomoses 
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3 Conclusive evidence of a channel of 
anastomosis between the portal and caval 
circulation at the cardio-cesophageal juncture 
m the absence of portal obstruction has been 
demonstrated 

4 Results of other workers concerning a 
connection between the spleen and the 
oesophageal veins through the veins that 
accompany the vasa b re via have been con 
firmed 

5 Prom this work one may conclude that 
the venous plexus of the oesophagus is a 
vulnerable structure and haemorrhage ma> 
occur m conditions other than portal hyper 
tension, such as cardiac decompensation dis- 
eases of the spleen and trauma or ulceration 
of the oesophagus 

BIBLIOGRAPHY 

l Alvaxxz, W C The median ta of the digortire 
tract id ed. New York P B Hoebcr io*8- 

* Baitkls, E. C. PtTiotnl communication to the author 

} FraDEJTWALO JOLTO*, FELDUAJf hlAURICE, And 
Znor W F EiperimaitAl itudy of ulceration oi 
the eaophiguj. Tr Am. Am. Phyildans, iqiS, 


4 Jacxwh CnrvAur* The dilphragmadc pinch cock 

In ao-called cardioapasm. Laryngoscope 19*3 
xxdt r 39-143 Bronchoscopy And eaophagoscopy 
*dcdL,pp 71-73 333. PhfljdeJphla \V B Saaod 
en Co., 19*7 

5 Joakkxoeb, Mika*. Influence of the diaphragm on 

the physiology of the eaophacui and on the »tom 
ach. Arch. InL Med. 1979 xliv. 856-861 

6 Jonneaco, T (Eaophage. In Poirier And Charpey 

TraiK d anatomle humaine. 7d ed. pt r iv *00- 
Toi Parii Mamou et Cle. 1901-1905 

7 Kiacuw B R. Penonal communication to tbe 

author 

8. McIkdoe, A IL Vaacnlar lesion* of porta] drrboais. 

Arch. Path. & Lab Med. 1978 v 35-47. 

9. Pom**, Paul, ind Chakpct Apart* Trait 6 

d Anatomle humaine. td erL, pt. 1 ]r 174-705. 
Pari* Ma*»on and C»e. 1901-1905. 

10. Rob in », S A and Jahkh*oic L R. Cardlo-esopha 
geal relaxation. J Am Med An 1916 Ixxxvd 

1961-1964. 

11 Rowmxcr, L. G Waltxm, Waltuah and Me 
Ihdqk, A. H. End result 01 tying ai the coronary 
vein fox prevention of hemorrhage from esophageal 
varied. Proc. Staff Meet Mayo Clin. 1979 iv 
t 6 j -*64- 

if Waltiu ' VYaltmam Dlaamion. Proc Staff Meet 
Mayo Clin 1953 vi] 393-794 

13. Idem. WacuMion. Proc. Staff Meet Mayo Clin 

1933 rill, 163-165 

14. Walttm Waltham RovnrranE, L. G and Me 

Ikdoe, A H- ligation of the corona™ vein* for 
Weeding esophageal varied Proc Staff Meet. 
Mayo Clin. 1979 It 146-147 



5 * 


SURGERY GYNECOLOGY AND OBSTETRICS 


THE DIAGNOSTIC VALUE OF THE DOUBLE CONTRAST ENEMA 
W nn Special Reference to hie Diagnosis or Easia Neoplasttu Lemons or the Colcw* 
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T HE diagnostic value of the \ raj is »o 
dependent upon the contrast of shadows 
cast bj the various ray traversed tissues 
that the roentgenologist 11 constantly on the 
alert to intensify these contrasts That was 
the purpose of Fischer s (a) barium air enema 
better to distinguish the colonic lumen leswns 
which in their indpiencj are all too frequently 
obscured in the simple banum study 

The use of air as an aid In roentgenology is 
bj no means recent having been employed in 
the studv of the stomach and colon king before 
the Insoluble salts of the heavy metali As a 
medium for contrast visualization In colonic 
pathology it has not become popular because 
alone it generally fails to produce a derrurca 
tson from the neighboring partiallj air filled 
intestinal segments great enough to render the 
cnlomc outline distinctly visible Air has fre- 
quently been injected into the colon m order 
to outline intra abdominal tumors and the 
lower border of the liver and spleen as well 
as into the bladder In order more dearlj to 
demonstrate mtravesJde growths, while the 
success of ventnculogTaphy and encepha 
logiaphj is dependent upon its presence. 

The introduction of the insoluble salts of 
the heavy metals as an aid In the study of the 
gastro- intestinal tract has rapidly supplanted 
any use an as a contrast medium may have 
enjoj’ed Unfortunately a satisfactory ex 
animation can not always be achieved with a 
banum or bismuth enema examination 
The difficulties encountered by the radiog 
rapber arc due usually to his inability to fill 
the colon completely with the opaque mixture 
or to the inaccessibility to proper palpation of 
the splenic flexure caecum and sigmoid. Satis- 
factory visualization and separation of re 
dun dan t portions particularly in the presence 
of adhesions, are frequently unattainable. 
Confronted with these difficulties Stewart 
also felt the need for additional studies, and 


has devised a dever technique that operate* 
in tbe sigmoid The demonstration of early 
pathological mucosal processes like polypi, 
adenomata, ulcers, and carcinomata try 
means of the single contrast enema a too 
often impossible Fischer recognized this 
inadequacy and returned to the use of air but 
in combination with the opaque salts tbe 
double contrast method Thu causes the 
colonic walls to be covered with a thin coat of 
banum which in its turn is lajxred with » 
column of air The result is an easy vwuEii 
tkm of the entire colon no matter bow re- 
dundant Intraluminal growths, too «re 
sharply outlined as are even minimal lesiocs 
of the mucosa. 

TECHNIQUE Or THE DOUBLE CONTRAST 
ENEMA 

A barium enema Is given the patient bj the 
usual technique We use 8 ounces of badom 
sulphate to jooo cubic centimeters of water 
our only precaution being to mix the two 
thoroughly After the usual fluoroscopic and 
roentgenographic examinations, the patiffltb 
allowed to evacuate the colon and return for 
fluoroscopic study Careful era mini tionn 
made of the residual contents In the ter mbui 
Deum and colon and thfo is generally followed 
by radiographic record Then the edes. H 
inflated with air pumped by hand pre**®J 
through a short length of rubber tubing sb*u 
two feet long a small Tolitzer bog with baij 
valve in tbe bulb being used No 
rectal catheters are used the ordinary hare 
rubber nozzle having been found satisfacWT 
in all ordinary cases. If we are cochoctrt 
with an Incompetent sphincter an olive ti ff** 1 
catheter Is used We have found it uncH ?*’j 
ssry to use a stop cock device as d«cnwu 
by Weber and Fischer because the ball v*i£ 
In tbe rubber bulb has proved fU ® c TV Tr 
eliminate almost completely any b*ck-£»' 
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Fig iiu Single contrut enema revealing feathery or ahaggy outline of the oecal 
and aecocoianfc margin*. especially along the lateral aapeeta, which might be the re- 
mit of inflammation, multiple diffuse pdyporia, or retained fecal material adherent to 
the mucosa. 

Fig ib The double contnut atndy of the *ame colon— note the uniform coating of 
barirnn on the mneoaa of the colon distal to the hepatic flexure at coo treated with 
the itnngy mosaic like distribution on the mucosa of the ascending colon, at the same 
time, note the uniform continuity of the colonic margin* of the aacexraing colon a* 
contrasted with the same margin* In the *ingie con treat enema. A diagnosis of right 
rided catarrhal eolith was made from these tmdinga 


of the opaque contents into the rubber tubing 
•hiring the inflation The colon 13 carefully 
observed fluoroscopically during this time 
tad when It is altogether filled the inflation is 
halted To avoid overdistention of the colon, 
the air is measured, making it equal to the 
amount of the opaque contents of the single 
contrast enema If it takes 1000 cubic centi 
meters of opaque mixture to fill the colon, only 
1000 cubic centimeters of air are used The 
Pohtzer bag contains 250 cubic centimeters of 
air, it is therefore, comparatively easy roughly 
to estimate the quantity of air used If the 
patient expels some air during the eramina 
tion we compensate for it by greater inflation 
Since all this is done under fluoroscopic con 
trol overdistension is avoided We have never 
had greater ill-effects from inflating the colon 
with air than with the opaque mixture 

INDICATIONS TOR THE USE OF THE 
DOUBLE CONTRAST ENEMA 
Kirklrn and Weber have said that in many 
instances the double contrast enema study 
offers hardly more information than that of 


the simple barium enema. Further that 
cumbersomeness and expense joined to this 
doubtful superiority preclude any advantage 
m its routine use Agreed but we confess to 
an inability to prophesy which case will be 
the exception Besides early or minimal 
lesions of the mucosa and small intraluminal 
growths are often completely obscured m the 
simple banum enema especially m a re 
dun dan t colon It must not be forgotten 
either that at present our only chance to 
manage malignancy derives from its early 
recognition or better still m the detection of 
precancerous lesions Weber has shown how 
beneficial to the visualization of such lesions 
the double contrast method can be and 
Gershon Cohen has reported it as superior to 
the mouth meal method for the diagnosis of 
early ileocecal tuberculosis We have re 
viewed the diagnostic benefits accruing from 
the routine use of double contrast enema m 
practically every form of colonic pathology A 
value potentially so great, even though unpre 
dictable is argument enough, we feel for use 
of double contrast enema routinely 
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Fig M Stnjl* cootrwt mtrn» rtvtalim; *Hgfct aboctaul dR*ttlLoti of ihe crcaim, 
cocAdmhle ekctpricia of tbc tniarmc •fjmcnl, and dirrrt urn loci* oi Lb* prt*fc aad 
MfmoU tfin e B ti 

Fn b Daohle coc trait tnema itrdr of tbe aaiae colon rcvcafinr an tn erted 
cawnm widcb accoanti for the atnormal diktttioe of tb* me u r n In lie *b*fc cco- 
trut film* Note th* pretence oi a email Latralotninal frowth In the caxoct4<* fmt 
opprrtite the oaiwmrtfly routed ralre — Unu tumor rua wn Dot rfcihle In the ib<tc 
con trait film* dot wtrt *o many dteertiail* risible In th* cneie c octrait flhm. 

Patient irfnaed operation hi 10 IU of the pee*enc* of occuh blood b the itool* and 
a itroot *n*4rion that the froath te th* oecocoloo **i mahjoant. Death, 14 moettn 
Later followed by antopay diadoaed the pteaence of a latn tamo* man of the crco- 
colco ai ibown by thews rorntpc Kwflev Tb* hbtolci*fc*J dkfno*li was fmpillary 


CORRECTION or errors due to incomplete 
F rLLDtO r^CAL OR FLUID MASSES LOCAL 
SPASM MEMBRANES AND ADHESIONS 
It i* too often with difficulty that defects 
in the colonic outlines from the simple banum 
enema can be designated real or sppar 
ent No matter bow painstaking the prepa 
ration of the colon to prevent false filling de- 
fects by retained fecal or fluid material such 
deled* occur \YWlt they art most olten 
found in the aecum accocolon and sigmoid 
and although they can often be displaced on 
palpation they frequently n eces s i tate a 
repetition of the examination before a definl 
tlve roentgenological opinion can be achieved 
The double contrast enema establishes the 
falsity or reality of such defects by the changes 
or lade of changes in their positions and con 
tours following injection of the air 
Local spasm often deforms colonic outlines 
making the distortion indistinguishable from 
real pathology Such findings are partic ul a rl y 
troublesome in the simple barium enema ex 


amination when the defect noi observed 
fluoroscopically b first detected on the film 
All complications of this kind are dissipated 
by the doable contrast study While spastic 
contraction may persist in the air film. It fs 
rarely seen in the same segment in both the 
barium and the banum air films unless true 

E thology is present m which latter case, the 
Jon is usually more dearly visualised in 
the double contrast film 

While the various congenital and (nfU mm s 
tory bands and membranes arc never actually 
discernible roentgen ©graphically their pres- 
ence may be suspected as a result of the im- 
paired mobility of the involved intestinal *eg 
menta, or of their abnormal placement, or of 
the examiner’s Inability to separate adjacent 
loops of bowel Occasionally however the 
coupling of these bands or membranes wiUj 
the overlapping of colonic segments defies au 
effort to visualise the outlines and contours 
of the Involved loops in the tingle contrast 
films . Here again the double contrast enema 
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Fig 3a. Single cnntrMt enemi examination iboirlng elongation w^th redundancy 
and dlUuticm of the pelvic, dgmocd and rectal legmenu— alio ihigginexa and irre^u 
larity of the aecal and crcocolonic margin*. A wggeatioo of »maD circular fill in g 
defect* U pre*ent in the mldtianaverae colon near the upper margin*. 

Fig 3b The uune colon studied with the double contrast method. Note the 
regular continuity of the margin* of the aaceodlng colon with the preaence of myriad* 
of small more or lea* circular filling defect* In the a»ceodlng transverse and sigmoid 
segment*. Abo the rtiingv distribution of the residual coating of barium Itnprcg 
nated mucu* on the wall* of the descending and pelvic tegmenta 

A dlagnotb of dlffrae polyposa of the colon with mild mucocollti* of the descend- 
ing colon wa* made. The slgtaoldoscopic examination revealed the presence of diffuse 
polyposis and mucu* wa* persistently found in the stoofa 


dan£es the picture In consequence, the 
colonic segments are clearly outlined, the 
fluid levels always discernible and the re- 
stricted mobility of the intestinal loops no 
matter bow displaced or how firmly joined to- 
gether always visible 

DIFFERENTIATION TETWEEN TRUE AND 
FALSE COLITIS 

After the evacuation of the barium enema, 
tbe normal colon retains about 35 per cent, or 
less, of the banum This residue upon fluoro- 
scopic exa m i n ation, Is usually distributed m 
the aecum, upper descending colon, and often 
m the sigmoid and rectum After the air m 
jectlon a thin layer of suspension may be seen 
coating the mucosa This gives a sharp, uni 
form etched colonic outline contrasting with 
the denier intraluminal air rones 
Variations m the banum coating Indicate 
colonic imtatlon They are, in all probability 
due to the amount of mucosal transudate or 


exudate produced by the excitant of the co- 
lonic disturbance The milder Irritations pre- 
sent interruptions in the continuity of the 
etching lines Id others a plaque like distn 
bution of the residual film of barium on the 
colonic mucosa is noticeable More advanced 
cases of mucosal Irritation produce greater 
irregulanties m the distributioh of the banum 
and often adopt a mosaic or lace like design 
At times, detached casta of impregnated 
mucus or long strings of mucus lying free m 
the lumen are visible. Changes such as these 
are associated with different grades of true 
inflammation In contrast irritable colon the 
result merely of spasm does not produce any 
variety in the distribution of the residual 
opaque coating of the mucosa. 

DIVERTICULOSIS AND DIVERTICULITIS 
While the simple banum enema readily 
reveals the presence of diverticula, the double 
contrast method permits refinements well 
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worth the additional effort In the plain bar 
lum enema only those diverticula may be 
seen which project In the plane at nght angles 
to the rays. Those in other planes will be 
obscured by the barium in the colon The 
double contrait enema allow* visualization of 
these diverticula in addition to the marginal 
ones It thus give* a more complete picture 
of the number of diverticula and of their dis- 
tribution Too in the presence of a diverti 
cub t is the exudate and transudate may so 
diminish the tenadty of the mucosal secretion 
that the barium will not adhere to the walls of 
the inflamed diverticula producing si^ns 
similar to those described under true colitis. 

ILEOCECAL TUBElCt'LOSU 
Sampson has painstakingly elaborated a 
mouth meal roentgen examination for the diag 
nods of Ueocrccnl tuberculosis. These studies 
involve examination of the colon at frequent 
intervals between the fourth and tenth hours 
after ingestion In addition to the multiple 
expensive examinations the interpretation of 
the roentgenograms presents a difficult prob- 
lem The normal variation m motility of the 
ingested column through the intestinal tract 
is quite wide In early cases the frequent 
inconstancy of the localized hypermotility 
often results m doubtful evidence upon which 
to base a positive diagnosis. 

Irritability in the terminal ileum and 
or cum where tuberculosis Is most frequently 
localized is very easily uncovered Tbe 
presence of hypeiperistalsis, antfperistalxa, 
pain tenderness, and changes In the outline* 
and contours of the terminal Ileum and colon 
can all be quickly thoroughly and convinc 
ingly demonstrated by fluoroscopic and roent 
genogmphic examination by means of the 
enema methods When we add to this the 
findings of the double contrast films the diag 
nosts can always be established and an ac 
curate idea gained of the exact extent and de- 
gree of pathology 

In very early cases, abnormal peristaltic 
phenomena in the affected segments of the 
terminal Ileum and colon are always seen 
fluoroscoplcalU and the pseudo-filling de 
fects due to these arc always visualized In 
identical segments m both films . Unfortu 


natelv the visuabzatjon of ulcers Is seldom 
possible but considerable irregularity in the 
distribution of the residual opaque contents 
m the ulcerated areas Is always the rule and 
stands out In sharp contrast to the normil 
segments of the colon where the residual 
opaque coating is uniform The vonota 
changes in the appearances of the colon fa the 
double contrast films have already been 
described m detail 

NEOPLA51IS 

The double contrast method has found its 
greatest usefulness in making visible ultra 
luminal polypi and minimal neoplastic lesions 
of the mucosa so small as to be generally over 
looked \\ eber has pointed out how difficult 
it is consistently to visualize these types of 
colonic lesions in the snnple enema. If the 
principles stressed by Moore for gastric polypi 
can be applied to the colon occasional recog- 
nition of a polypoid growth can be made with 
the simple barium enema but only If the 
tumor is large In some instances the bamim 
column fluoroscopicaliv may show a momen- 
tary split as it passes the new growth— a find- 
ing which may be easily overlooked. In such 
cases the double contrast enema becomes of 
inestimable aid In the banum filled coke 
•mall fungating or papillary growths may be 
completely obscured Following the air in- 
jection these maases stand out In bold refief « 
areas of increased density in the dear sit 
zones between the sharply etched colonic 
walls (Fig 3) W e have been convfacedtoo 
many times by the demonstration of r*nj 
young neoplastic growths m the double con- 
trast films completely unsuspected and ob- 
scured In the single contrast films not to 
realize the desirability of roi/hnc use of tbe 
double contrast enema examination Tho 
desirability is made a necesittv if the life » 
the patient and the successful surgical treat 
ment of cancer of the colon is put above tbe 
slight additional time and cost the double con- 
trast studies entail Vie know that the* 
studies will result m tbe proper 
many obscure cases of Intestinal bleeding 
to precan cerous and early malignant 
undetectable by the ordinary single contra 
enema 
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THE ETIOLOGY OF UTERINE FIBROIDS 

With Sp ecia l Ref eren ce to the Frequency or Their Occurrence in the Negro 
An Hypothesis 

J THORNWELL WITHERSPOON MA. (Oxcm ) ALD., axd VIRGINIA W BUTLER, MB 
New OaixAWi, Louiuana 


I N a recent communication we attempted 
to show that ovarian dysfunction result 
\ng in follicular cystic changes in the 
ovaries, was a possible factor m the causation 
of fibroids. It is a generally accepted fact that 
hyperplasia of the endometrium is caused by 
estnn stimulation, unopposed by any corpus 
luteum influence, and with a possible an tenor 
pituitary factor m the background That this 
excess estrin stimulation or hyperestnnism, 
should be limited to a single utenne layer, the 
endometnum, did not seem reasonable espe 
aally since the uterus as a whole is involved In 
the reproductive process It seemed logical to 
us that the myometnum should also be m 
volved, especially if there be pathological 
stimulation to this myometnal layer at the 
same time that the endometnum is being ab- 
normally stimulated to hyperplastic forma 
tion But, since the rate of growth of fibro- 
myomata is not exceedingly rapid except in 
pregnancy malignancy, and possibly in 
youth, their appearance would be slower than 
the hyperplastic endometrial changes Hence, 
It might be concluded that the unopposed 
action of estnn on the uterus would result (i) 
in immediate endometrial changes, charac 
tenzed by hyperplasia, and (2) In more latent 
myometnal pathology In the nature of fib co- 
rn yomatous growths. 


Using this hypothesis as a basis in this re- 
cent paper we analysed 150 cases of white 
women with hyperplasia of the endometnum, 
assoaated with follicle cystic changes, and we 
offered the findings of the ovanes endome 
tnum, and myometnum as evidence substan 
tiating a cause and effect relationship be 
tween ovanan follicle cyst formation with 
hyperestnnism, hyperplasia of the endome 
tnum, and fibromyomatous growths in the 
myometnum 

We feel that any explanation that can be 
offered as a possible cause of uterine fibroids 
must take cognizance of the frequency of their 
occurrence m the negro woman That race is 
an etiological factor has not been scientifically 
proved, but In Charity Hospital, New Orleans 
where the annual admission of white and col 
ored patients is about equal, utenne fibromyo- 
mata were noted nine tunes as frequently m 
the colored woman as m the white. Balloch 
describes this type of growth as a racial pecu 
lianty, although there is a general impression 
extant that these tumors are unknown among 
primitive savage tribes. Moreover, Mouchet 
and G6rad remark that the fact which im 
presses medical missionanes m Central Africa 
is the rarity of neoplasms m the blacks, and 
that one is forced to believe that the negro pre 
sents a particular immunity to this affection 
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In addition Surmont and Savm, after a life 
time study of tbe black race in Africa not 
touched by avfluation agree that there is a 
ranty or even absence of malignant tumor* 
outside the white race*. They were able to 
report only 5 cases of fibroids of the uterus, 
and 3 case* found at autopsy were associated 
with ovarian folh Je cy*t* Why there should 
be any relationship between the development 
of uterine fibroids and the advancing dvdiza 
tion of the negro woman is difficult to under 
itand unless as will be emphasized in this 
paper ovarian dysfunction resulting from 
chronic pelvic infection usually gonorrhoeal 
plays an etiological rOle 

Those of u» who have been raised in the 
South side by fide with the negro have been 
imbued with the fact of the prevalence of 
gonorrhura in the negro race and those of us 
who have practiced medianc among the ne 
groe* have a full realization of the basic truth 
of tin* teaching Of 6 918 patients with pelvic 
disease admitted to Chanty Hospital 6q 1 
per cent were colored A second pertinent 
observation on the colored woman is the fre 
queue) of fibroids in Chanty Hospital of 
2 991 cas®> of fibroids, 89 9 per cent were in 
the negro woman although the total gyne- 
cological admissions were only slightly greater 
in the negro than in the white. Miller com 
ment* that from one third to one-half of all 
colored women over 50 year* of *ge present 
this type of growth, while a* far back as 187a 
Pcsslec noted that few negro women over 40 
year* of age who died at the House for Colored 
Incurables In New 1 ork were free from thi* 
growth 

The great frequency of occurrence of these 
two diseases in the negro chrome pelvic in 
flammation usually specific ana utenne 
fibroids, 1* *0 overwhelming that it is natural 
to attempt to associate one with the other 
but owing to the fact that it is characteristic 
of the negro to bear pain rather than place 
herself in the hands of a physJdan or in a 
hospital the two conditions are often so ex 
tensive and complicated that it is difficult to 
determine which Is the primary pathology' 
Before making an analytic study of the asso- 
ciation of these two conditions, therefore it 
may be Instructive to look into the racial 


heredity of the negro since, as already staled, 
it is difficult to understand why there should 
be any relationship between the development 
of uterine fibroids and tbe advancing avffiu 
tion of the negro woman 

Matas, In 1896 wrote a masterly descrip- 
tion of tbe surgical peculiarities of tbe negro, 
and from this article we have mainly ab- 
stracted tbe following historical and nail 
characteristics With very few exceptions, tbe 
negroes of our North American continent air 
directly descended from the black slaves im- 
ported from Africa during the slave traffic. 
This trade drew from the diversity of tribes 
that inhabited the vast African areas sloop 
tbe coast and in consequence a great vanetr 
of negro types were Introduced into the Ameri- 
can colonies These types however bare 
gradually fused so that the present typical 
Vmerican negro is ft truly composite type 
which has Incorporated in It nU the gtcenc 
characteristic* of the U e*t African tribes. At 
present there remain comparatively few of the 
pure black type since according to tbe 1 9x8 
census one fifth of all American negroes a 
hibit some strain of white or Aryan blood. 
\et to those of us who are not ethnologist*, 
the present American negro exhibit* over 
whehwngly the characteristics of the Guinea 
(Congo Louisiana) type, that Is, wocly hair 
black skin thick lips, ft broad flat D °^P^ 
nathous jaw*, a narrow and receding fbrebefldi 
a slender waist, high hips, slender and massi™ 
feet which are rounded at the bottom. Tbe 
two other pare negro strains that oaa 
iionaHy' seen are tbe Yo lolls characterized fiy 
wooly hair jet black skin a fine form ^ 
strictly' European features and the Canres, 
who exhibit wooly hair a blackish-brown com- 
plexion and have both fine features ana foan. 

What has been tbe effect of the lnfunoo 
white or Aryan blood Into the original pa rt 
negro type is ft difficult question to 
Some information is gained from Q t “ tr 7*£5 
who hi the Human Specie? translated Jn 
less technical phrases, say* when the dishff®" 
ing factor* or the cause of a disease 
act upon a fundamental dement, the 
causes will produce fundamentally . 

fects when on the contrary this *«*» 
exercised upon the acquired dement oi 



WITHERSPOON AND BUTLER THE ETIOLOGY OF UTERINE FIBROIDS 59 


race the same causes will produce different 
effects. 

The diseases which were at one time so com 
icon and specific to the colored race, yaws 
African sleeping sickness, elephantiasis, etc. 
have practically disappeared from this conn 
trj , v- hereas the almost absolute rmmunit} of 
the negro to malaria, yellow fever scarlatina 
diphtheria, gastro-intestinal diseases nervous 
disorders, gout, etc., — definite evidences of 
acquired racial differentiation — has been com 
pletely modified in less than 300 years, until 
at present the negro is almost as susceptible 
to these diseases as is his white brother In 
short the general comparative immunity of 
the negro to certain diseases in the earlier 
period of this country s history has been rm 
paired by bis long residence in a new habitat, 
and now cancer, tuberculosis, and syphilis at 
one time practically unknown to this race are 
exerting a deteriorating influence upon the 
physical stamina of a race that is possibly m 
adequately prepared for it Today the negro 
is not only sharing the physical tribulations of 
the white race, but is, in reality developing 
hitherto unknown morbid predispositions to 
certain diseases that affect the white race and 
a tendency to exhibit ioss of specific racial 
immunity to pathological peculiarities which 
it acquired during the original process of race 
differentiation in Africa 
BaDoch in 1894 was one of the first ob- 
servers to call attention to fibroid processes in 
the dark skinned races especial]} elephantia 
sis Araburn keloids and utenne fibroids He 
ates purposeful keloid formation in the savage 
tribes as cosmetic adornment and tribal iden 
tificntion, we however have been unable to 
find anj evidence in medical literature of the 
association of keloids and utenne fibroid for 
mation That keloids and elephantiasis Arabum 
are frequent findings among the savages is a 
known fact but definite evidence is still want 
mg, as brought out by the report of Surmont 
and Sava to confirm a similar frequency of 
utenne fibroids In fact, the opposite opinion 
is generall) held that fibromyomata of the 
uterus are unknown among the primitive 
tribes, and are a disease of advancing aviliza 
tion II this be true, utenne fibroids are not 
the result of a racial mhentance, as postu 


TABLE I 


Arc 

Oidat 

58 yean 

\oongeit 

*4 yean 

Average age 

36.8 yean 

CtM 

Social atatu* 

Harried 

rod 

Slagle 

IS 

Not mentioned 

6 

Fertile 

64 

Sterile 

54 

Not mentioned 

IS 

Menatnial htitory 

Menorrhagia 

ss 

Metrorrhagia 

10 

Dyamencrrhcr* 

33 

Arnenorrhrea 

I 

Menopame 

I 

Normal 

16 


Not men Ho ped 41 

Cbref compialnt 


Toraor 

57 


Pain 

6 J 


Bleeding 

10 


Not mentioned 

Myometrium 

Hypertrophied 

Fibtotic 

6 


9 i 

*5 


Not mentioned 

Endometrium 

6 


Hrperphutic 



Atrophic 

5 i 


Norma) 

s 


Not mentioned 

Ovarie* 

31 


go** 

Fibnxa 

131 

41 

96 8 

Corpui lnteum 

4 


Dennojd cv*t 

Both ovaries, or total ovarian tioue 

S 5 

68 

To be* 


Salpingiti* 

U ajaermann 

1 *5 

100 

Ptantive 

18 

» 4 


Prevkraa operation* 

Oyhorectomy 

Unflattrml ■alpingectooiy 4 

Bilateral nlpmgectomy 1 


6 

Pr egn a n t r 

Herniorrhaphy 1 

D Halation and curettage 1 

Appendectomy i 

lated by BaDoch but are caused by some ac 
quired influence Moench who offers localized 
pelvic congestion and overactivity of the 
ovarian hormone as a theory for the etiology 
of fibroids assigns as a reason for the frequent 
incidence of the disease in the American negro 
as compared with the African black the fact 
that the strict rules of sexual abstinence of the 
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African » make these tribes distinctly under 
sered in comparison with the civilized white 
woman organs below par respond to stimula 
tion by an excessive rea ct ion. All of this may 
be true bat to those of us who live In the 
South this theory sounds more fanciful than 
truthful nnce an underaeied negro of pare 
strain is at present onlj a myth and the sexual 
promiscuity of the negro has made actual in 
tercourse almost synonymous with social 
Intercourse. 

If we may conclude negatively because of 
lack of positive evidence that utenne fibroids 
are not the result of a racial peculiarity since 
(i) the> are present also in the white race, and 
supposed!} not m the pure primitive stock 
and (2) that no report of a definite association 
between keloids and utenne fibroids could be 
found we are then forced to admit a relation 
ship between fibroid formation and the ad 
vanning a vibration of the negro woman In 
other words utenne fibroids are the result of 
an acquired influence not of an inherent trait 

We believe that the source of this acquired 
influence is to be found in the chrome pelvic 
disease of the negro giving rise to an inflam 
matory reaction around the ovary which re 
suits m ovarian dysfunction and abnormal 
hormonal secretion m the nature of hyperes- 
tnnism whose action on the uterus, as sug 
gated, is immediate endometrial changes 
characterised by hyperplasia and more latent 
myometnal changes in the form of fibromyo- 
matoos growths 

Using this hypothesis as a basis, we have 
noted that A Isobrook reports 99 x per cent 
salpingitis associated with 1000 cases of 
fibroids in the negro In the present senes of 
135 cases of fibroid growths In the negro 
woman pelvic inflammatory disease m the 
nature of salpingitis oophoritis, pelvic ab- 
scesses, pus pockets, adhesions, etc was 
observed In every Instance. In addition the 
ovaries exhibited follide cyst formation In isi 
cases, or 96.8 per cent Table I Is offered, pre 
renting the myometrial endometrial, and 
ovarian fin din gi in the 125 cases of fibroids In 
negro women Unfortunately due to the in 
adequacy of the records, the condition of the 
endometrium was not often diagnosed micro- 
scopically but merely commented upon 


grossly We, therefore, feel that the ecdome 
trial findings as given here are of little value. 

SUHUAiY AitD COVCLtWOVS 

In a previous paper we have offered evi- 
dence from 150 cases of fibroids In white 
women which we believe to be convincing in 
support of an hypothesis that ovarian fcJlide 
cyst formation with hyperestrin secretion, ii 
an etiological factor In the formation of (1) 
hyperplasia of the endometn am and (j) fibro- 
myomatous changes in the myometrium, pro- 
vided the stimulation Is prolonged luffidentlv 
Because of the greater frequency of fibroids in 
the colored woman we nave attempted to 
apply this hypothesis to this race, and we fed 
that the ovarian and mvometrial findings from 
135 cases of fibroids m the negro are addi 
tional evidence which confirm the original 
hypothesis Our belief Is that uterine fibroid 
development In the white and colored woman 
has the same source namely prolonged estrin 
stimulation resulting from ovarian follide 
cyst formation but that the negro presents * 
greater frequency of occurrence of fibroids 
because chrome pelvic infection resulting hi 
ovarian damage and dysfunction Is more com- 
mon in her than In the white woman and this 
abnormal ovarian secretion, the stimulation 
of which r emains permanent, is prolonged 
sufficiently to be the igniting factor in the de- 
velopment of fihromyomata. 

It would seem, however that pelvic Infec 
tion giving rise to disturbed blood supply fol- 
lide cysts thickened ovarian capsules, ab- 
scesses, etc. Is not the only source of ovariin 
follide cyst formation. In the white woman, 
in whom chronic pelvic diseases arc not 
common, and especially In the white virgin, 
In whom pelvic infection is definitely ruled 
out, we believe ovarian follide cyst formation 
is the result of a general glandular disturb- 
ance inherent m the organism as a whole. 

Moreover we doubt that this ovarian dam- 
age in the white woman need necessarily w 
permanent Often It is not prolonged suro- 
dently to cause latent fibromymnatma 
mctnal changes even though the immeuate 
hyperplastic endometrial changes bepresent 
since we frequently in our clinical ejper'gnc* 
see women who In early life exhibited hyper 
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pi as a. of the endometrium and, necessarily, 
ovarian follicle cysts, later pass through the 
normal reproductive process, and the former 
glandular disturbance readjusts itself 
In conclusion, we offer as an explanation for 
the frequency of fibroids in the colored woman, 
the fact that ovarian follide cyst formation, 
resulting from mechanical blocking, due to a 
thickened capsule, or disturbed blood supply 
from chronic pelvic inflammation is a fre 
quent finding, and when, once initiated the 
hyperestnn secretion persists since the dam 
age is permanent, as long as ovarian tissue re 
mains active. On the other hand in the white 
woman, ovanan pelvic inflammation is a 
much less frequent finding and often the 
ovanan follicle cyst formation is a result of 
general glandular upset and therefore is not 
permanent, if a glandular readjustment can be 
obtained. 

In this fact of permanent and continuous 
stimulation of hyperestnmsm on the myome 
t num, prolonged sufficiently to cause uterine 
fibroids, we believe there lies a convincing ex 
planationfor frequency of fibroids In the negro 
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T HERE an* many way* of performing the 
operation of splenectomy and these will 
vary with the technique employed by the 
Individ oil surgeon and the particular circum- 
stance* whkh call for removal of the ipleen. The 
operation may be one of great simplicity when the 
organ a of normal sire, or if enlarged, when there 
are no binding adhesions. On the other hanrl, in 
certain condition* m which splenectomy a dearly 
indicated, the technical difficulties may be *o 
great that the operation may have to be abac 
doned altogether In some cain of inlenamegaly 
the organ may be so inextricably tethered to the 
diaphragm and adjacent viscera that It become* 
a physical imponaibthtv to mobilise the spleen and 
ligature off it* anomalous vascular pedicle*. 

There are certain feature* In the technique of 
the operation which I propose to emphasise In 
till* article a* they are not generally appreciated 
or have been somewhat neglected m oracxfptioc* 
of the operation. 

Figure i *howi (Ungrammatically the two 
vascular petHdes of the ipleen, and the somewhat 
complicated visceral reflection* of the peritooeum 
in the region of the hflum. It demonstrate* the 
n eces aity of securely ligaturing and dividing the 
gaatroaplemc omentum before dealing with the 
true pedicle which contain* the splenic artery and 
vein. 

It it most important to ensure that the stomach 
i* empty and flaccid before the operation is com 
meoced by passing a small stomach tube and 
aspirating the contents. If the stomach Is dis- 
tended with gas or fluid It will prah the spleen 
Into an even more inaccessible position. In add! 
tion to rendering all intra-abdominal minipula 
tion* more cumbersome, difficult, and not free 
from danger In so much as the stomach Itself may 
receive some In jury when the upper moat portion 
of the gastroaplemc omentum fa ligated. It i* un- 


likely that the stomach will contain any Add 
except In case* of trauma of the organ, bat If an 
inhalation a nr* the tic is being riven It I* usually 
distended with gas. A stomach tube, therefore, 
which ha* been Introduced before the operation, 
and left in sii* until ft is completed, emure* an 
empty stomach, and simplifies the farther steps 
in the operation. 

There are four important stages in the opera- 
tion (t) the abdominal Incision and exposure of 
the spleen. Involving the question of choice of 
Incision (j) the freeing of adneafcrai, the mobfUa- 
tlcra of the sple en , and It* delivery through tic 
abdominal wound (3) the method* of securely 
ligaturing the vascular pedicle* (4) do*ure of tie 
wound and ensuring meticulous hemostasis erf 
the blood vends In the anterior abdominal wafl 

1 Incision and cioict of incision. Numerod 
Incisions have at one time or another been em- 
ployed for splenectomy but I shall describe cob 
the four which I would myself recommend for the 
reason* given. 

a. Midline incision (Fig 1 A) Thu l* Incficatw 
In cfi»ei of rupture of the ipleen, a* It b easy to 
make and easy to dose beside* affording “ti»- 
factory access to the spleen and permitting in- 
spection orf the bver and the other important 
vracexa of the upper abdomen, which may or may 
not be implicated. If any dlfficuitie* are encntml 
ered during the operation, a ready approach to 
the spleen wffl be obtained by cutting the Wt 
rectus miracle tranrvcrsdy through one of ds 
tendinon* Intersections. , 

b Paramedian incision (rig 1 , B) Tr“*~ 
recommended for the majority of case* of sp* 1 **' 
megaly and is one that b preferred by most fC 
peons. The Indskm doe* not In any way datMf* 
the recto* mirade, rive* a good exposure, and Wy 
•equently a sound scar There tJ, however A* 
drawback that the employment of thl* soenten 
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FI*. 1 VMcnUrpcdldeaof tbcfpleen. A Falie pedlde blood in such patients, lead to subsequent hferaor 
(nstrosplsnic omentum) F True pedicle (lienorcnal rhage, or a dangerous — possibly fatal — oozing 
Ugiment) A Stomach. 5 Spleen C Kidney a \orta. / -\ d^ure of the wound should be performed 
i Splrekuto, C Vu. Inert Sirf ul lj and tenson sutures mserted a, a pre 

cautionary measure against burst abdomen or 
may protract the operation by a few valuable postoperative ventral hernia, which are by no 
minutes means infrequent complications 

c. Transrediu muscle incision (Fig 2 C) This 2 Freeing of the adhesions the mobilization of 
is the in anon I have used in the majority of my the spleen and Us delivery through the abdominal 
cases. It commences over the costal margin and wound As soon as the abdomen is opened the 
proceeds vertically downward to the level of the first step should be a rapid but complete explora 
umbilicus. It is placed at the junction of the mid Uod of the liver gall bladder and its ducts the 
die and inner third of the left rectus muscle, and pancreas, stomach, and duodenum. If not per 
traverses all the structures of the anterior ab- formed as a routine at this stage it may be for 
dominal wall in the same plane It gives ready gotten or omitted after the splenectomy and 
approach to the spleen, and is particularly easy some important concomitant or independent in 
to sew up rapidly I have never seen a post tra abdominal lesion be overlooked which will 

K tive ventral hernia develop after the cm subsequently mitigate or completely destroy the 

vent ol this incision but I have 1 cases which benefits of the operation. It will be noticed that 
show definite weakness of the inner fibers of the as a result of passing the stomach tube the stom 


muscle. 

d. Subcostal incision (Fig 2 D) This mason 
begins at the tip of the xlp his tern am and runs 
obliquely outward and downward two fingera- 
breadth below the costal margin. The rectus 
mosde and the muscles of the lateral abdominal 
wall are divided in the line of the incision It is 
in fact, similar to Kocher a gall bladder incision 
on the opposite side and should be employed for 
those cases in which splenectomy is called for m 
very obese patients. If this wound is carefully 
sutured there is no risk of subsequent hernia. 

There are three Important points, therefore 
which should characterize all these incisions (1) 
The> should be large and generous, so that there 
is no hampering of the intra-abdominal manipula 
tions. (3) Special pains should be taken to see 
that wound hmmoatasts a thorough and complete 
Neglect of this may owing to the condition of the 


ach lies high up tacked underneath the liver 
empty’ and contracted. If the viscus, however is 
still distended the stomach tube should be re- 
inserted and left in position during the remainder 
of the operation Both ed^es of the wound are 
now well retracted to the right hand and to the 
left, and any adhesions which readQy present 
themselves should be carefully divided and hga 
tured ofT It a quite common to find slight ad 
hesions between the spleen and the anterior 
abdominal wall or the spleen and the transverse 
colon. These should be picked up and divided 
between artery’ forceps and ligatured off before 
proceeding further The spleen lhould then be 
carefully palpated its size and consistency should 
be gauged its mobility ascertained, and the pres- 
ence or absence of adhesions between the spleen 
and the diaphragm noted before deciding upon 
the next step in the operation. 
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A cartful search should bo made for an aatssay 
spltm or ipitnatli. It b stated that an accessory 
spleen b present In 10 per cent of case*. My ex 
pcrlertce b that the Incidence ha* been under 
estimated, and -while In normal subjects thb figure 
may be correct. In cases of splenomegaly and In 
certain other disease* of the spleen such ai 
oacntlsl thrombocytopenic purpura httmonha 
giea, it b veiy much greater In 7 of t* cases of 
waentlal thrombocytopenic purpura. hatmorrba 
gica I hare found mote than one spleoculos to be 
present— 58 per cent. These Accesaory spleens or 
iplcnculi have no faxed anatomical position. They 
art uwafl> found, however at the lower po£e 
of the spleen, In the lower half of the gastnwpimc 
amentum or In the greet omentum. They vary 
ooniiderebly la the and shape but generally they 
ore circular about the tire of a marble, aUhougn 
at other time* they may be oval or dfac Eke. They 
receive their blood supply from branches of the 
left rnatJXHepipWc artery van. brevia, or the 
splenic alters Itaelf 

II a splencuius b found at operation it should 
ba exebed in all cases except where the spleen has 
been removed for rupture u It partakes of tt* 
same morbid p ro ces s es or malign characteristics 
u la mammoth forebear and casa are recorded 
Lq which a aplenculua, after splenectomy has 
grown as large as a normal spleen.' 

The vanoos anbaenoent steps of the operation 
will be governed by the following factors (a) the 
sue of tee spleen (b) the pt eacn ce or abaence of 
adhesions between the spleen and the diaphragm . 
(cl the length and mobility of the Cenorenal 
ligament. 

If the spleen b small or normal in sub or even 
somewhat enlarged if there art no adhesions or 
if any exbt they are very slight, and If the beoo- 
renaf ligament permits of some mobility of the 
organ, the procedure should be as follows Use 
lower twt>~ihJrds, cu even more of the gastro- 
splenic omentum b transfixed and ligatured off 
the ligatures being placed bearer to the spleen 
than to the stomach, as It Is very easy to damage 
the stomach or to indude a pardon of it In a 
Hgatnre (Fig 3) 

The regaining third of the pxtrosplenic omen- 
tum is transfexedand Uga turea after the apleen has 
been dehrered through the wound. The Wt hand 
b thru passed behind the spleen, which b drawn 
away from the diaphragm and the chest wall over 
to 1 the right thus bringing the posterior aspect 
of the ttenorenal ligament Into view With sefa- 
kxi or a long knife the pceterior leaf of thb hga 
men! b divided when a further mohittration of 
w Ut ttrim «»4 Q O WlttJ t*n.s,m- 


the organ will bo rendered possible. Tie under 
lying areolar tisaoe and fasaa propria are further 
Incise d (Fig 4) and with the finger or a Bttk 
game dissection, the tissues art separated, per 
mlttlng of an even further freeing of the spleen. 


as the key to tha whole operation/ as it W tie 
benortnal ligament which binds the spleen down 
In Its hidden retreat In the abdominal cavity 
When the benorenal ligament b very mobile ft k 
possible to deliver the spleen through the ab- 
dominal wound without employing thb method. 

3 Mdkods of sttttrdj l/jaJuTiaf lAs roiesbr 
pmidts The spleen b now quite fret, and caa 
easily be drawn fuHv through the abdominal fe- 
chion. After any remains of the rartrosplmk 
omentum are dealt with sod after the tall of tbe 
pancreas b Identified and stripped away trwn 
the main vessels, the main vaicuhr pedicle b 
ready to be ligatured (Fig 5") A Urge hot, 
moist Crlpps pad b now placed in the spare that 
was formerly occupied by the spleen to contwt 
effectually any ooring from raw surfaces In tbh 
area. After isolating the vascular pedide It b 
damped with three Luge forceps (Fig 6) 

In doit^ thb the operator plica the left fodrr 
finger behind the pedide frou above downward, 
and lilts the pedicle forward to ensure that the 
fcecepa are applied by sight and that In tbefr 
application no damage b done to the pancreas, 
stomach, or colon. Thb b the three-due? 
method of FMcroff 

The spleen b then removed by severing U* 
pedicle with a knife between the middle and dbtri 
hrmostata. The Inner cr medial hasa ostat fa 
then removed thus leaving a groove « aucim 
area In the pedide (Fig 7) 

Figure 8 shows the method of ligaturing 00 
pedldc. Two stout to day chromic catgut to- 
tures are applied to the groove and bed skb “7 
side, while each Individual vessel distil to thb 
pfdred up with a hawnoatnt and ^ 

arparatelv After ligaturing the bit blood rt * d 
and removing the Crlpps pod the 
win be as prorated in Figure 10, A 
iacent amentum b drawn aver the roagn 
of the pedide and held In posHkm by 
ligature, so that no raw surface remains tt co " 
carapietioQ of the operation. . 

In cun cf i^fresm*xafv in which the K#** 
greatly enlarged the procedure will ** 

The gastric surface or the spleen and ti* 
splenic omentum at once come to view a»® 
peritoneal cavity b opened. The •P* f ° 
closely applied to the greater cravatur* 0* 
stomach, the gnstrosplenic omentum b vetsw 
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lengthened and honeon tally shortened and the 
blood vessels are enormously enlarged and in- 
creased In numbers This enlargement Is par 
dollar 1) prominent near the upper pole of the 
spleen^ and is very noticeable in cases of splenic 
aormia. Each of these blood vessel* in the gastro 


splenic omentum wDl have to be carefully and 
individually underrun with an aneurysm needle, 
and ligatured with thick catgut or sUk. 

After all the blood vessels in the gastrosplenlc 
omentum have been dealt with the right hand 
should be passed at the back of the spleen. Ad 
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n* 9 The Hood reswh are li**tnral separately 
FT* o kppesraoce after ipienectomy Tkirr to (ore* 
ha e been applied to the blesdin* pcunti oc Lhe diaphragm 

HeJinnj here in this remote area are invisible «nd 
will have to be separated with the finger Bleed 
tng raav be sharp and troublesome at this stage 
but the ft ripping and breaking down of adhesions 
will have to lie proceeded with as it is esaential 
to free the organ posteriorly so that it can be 
drawn or hooked over to the right to display the 
peritoneum winch forms the posterior leaf of the 
Uenorenal ligament As soon as the spleen has 
been coaxed out of its bed and has been drawn 
weD over to the right, the subsequent stages for 
the further mobilisation of the rpWn are similar 
to those described above (Fig 4) 

A hot Crfpps pad soaked in saline is packed 
against the diaphragm to control bleeding for the 
time being As complete a mobihsation as 9 
possible should be attempted and facilitated by 
turning the spleen over to the right on its pedlcfc 
as a hinge, and carefully separating the tall of the 
pancreaa. In some cases of splenomegaly the 
splenk artery and van may be enormously en 
larged friable tortuous, and sacculated In ad* 
vanced case* of Band s disease I have noted that 
their sire may vary from K inch to 1 K inches in 
diameter Each individual blood vessel is most 
carefully separated and with scrupulous care 
an aneurysm needle, carrying a very stout Ega 
tore, such as floss silk. Is passed round it (F% 9) 
and the vesad ligatured in two place* fully }4 
Inch apart It is advantageous to tie off the main 
branches of the artery first, so that some of the 
blood from the spleen may be drawn back into 
the circulation. Each vessel that is doubly 
ligated is then severed betwe en the ligatures, and 


IT* 11 Cloture of the sound. 

this procedure Is repeated step b\ step until the 
whole vascular sbeeth has been dealt with The 
veins are particu lari) friable and the Kgiturei 
may cut through them and start a very trreible- 
some hxmorrhjige- I remember one case of 
splenomegaK in which I had to use No. 8 plaited 
silk to ligature the blood vessels, as the catgut 
ligatures when tightened led to rupture and even 
severance of the venous trunks at the seat of 
ligation It is passibkt, too for the Wcod vessel* 
to rupture proximal to the ligatures, and I bare 
known a case In which this occurred with a f*tsl 
result It fa dmota that tn these cases, because 
of the increased sire of the pedicle, the three- 
damp method is unsuitable. 

After dealing with the vascular pedicle the 
Cripns pad is removed, and any ooaing surface* 
on the diaphra gm are picked up, underrun by s 
snaking suture and tied off. Drainage b os- 
necessary 

Before the wound is doaed and after canpcie 
hirmoataiis is assured, three pints of warm rweff^ 
saline are poured Into the abdominal rarity Ton 
often give* the patient that extra little filEp at * 

time when it is moat needed. In cases of rapture 
the spleen the blood in the peritoneal C4r ^- T ( c * i * 
be air* ted and used for antotransfushm but, j 
far I have never had to resort to this 

4- aotttre ef the wtrtW The wound b 
in layers with strong catgut and three K™ 
tensjoo suture* are inserted to guard 
possibility of buret abdomen oc 
hernia (#lg xr) The tension sutures art T***" 
through metal or mother-of peart hutt«* 
as to prevent pressure or catting of the «n. 

H. HodU. a. IM- CMf «*3 ™.>** 
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FROM THE CLINIC OF THE WOMAN'S HOSPITAL 

DESTRUCTION OF THE URETHRA AND LOSS OF VESICAL CONTROL 
ASSOCIATED WITH VESICOVAGINAL FISTULA 

A Technique for Its Correction 
GEORGE GRA\ WARD MJ> F-AX-S., New \ o*K 


I N 1923 I published the report of a case of re- 
construction of the urethra after complete 
low complicating an extensive vesicovaginal 
fistula (2) The technique employed was that 
suggested by Kelly oi making a tunnel beneath 
the vestibule and drawing through It a flap dis- 
sected from the anterior vaginal wall with its 
base left attached to the vesical opening During 
the discussion of this case before the American 
Gynecological Society Dr Lilian Farrar made a 
valuable suggestion for improving this technique 
by dissecting a wider flap and converting it into 
a tube by sutures, thus forming a canal com 
pie tel) fined with mucosa for the new urethra 
which Is then drawn through the tunnel made 
beneath the sate of the original urethra Since 
then Rawls, McGlinn (1) and several others have 
adopted this procedure with fair success. 

The difficulties to be overcome in such cases 
with the associated loss of vesical control are very 
great and the conditions to be met with arc rarely 
alike in any two instances consequent!) we must 
be prepared to improvise and change a given 
technique to suit the circumstances in each case. 
While we may succeed in forming a useful ure 
thral canal, the greatest difficulty is to establish 
a satisfactory vesical control The employment 
of a mattress stitch of linen placed at tne site of 
the vesical sphincter and the internal meatus after 
Kelly’s technique, and the buttressing of the neck 
oi the bladder with buried catgut sutures is usu 
ally relied upon to obtain control, but as we all 
know success is not always complete or pertna 
nent 

On account of the variability of the conditions 
to be met with, when one has succeeded in pro- 
curing a satlsfactor) result, the means adopted 
may prove of help to other*. I therefore report 
the following case and the technique employed. 

Mrw E. B., *re *6 yr*r», married 6 yem, m referred 
tonw with the hutary of harlot had one Ubor in Septem- 
ber 191S, al fuH tenn. A difficult foncep* detiTeiy ranited 
m a dead baby a vedcuraginal fijtula, and lou of tbe ure- 
Ihra- She bad been operated open eijht limM during the 
P**t 4 ynn, operation* ending in failure*. The last 
operation wu In June, 1931 


I firat taw her on June 6 1931. and my enuninatkm 
thoired a complete loti of the urethra with the exception 
of the external meatux, and a veakoragfnal fiatula circular 
in ihape and with a diameter of 1 centimeter lituated in the 
trigone near the rite of tbe internal roeatna. On November 
ti 19JJ I operated at foflowa 

An incision was made on the anterior vaginal 
wall above the fistula outlining a quadrangular 
flap 3 s centimeters wide and 3 centimeters long 
This flap was dissected from the vaginal wall up 
to the fistula leaving it attached with the upper 
margins slanting obliquely to the superior border 
of tbe vesical defect. The flap was then formed 
into a tube by suturing the margins together after 
the technique suggested by Farrar (Fig 1) A 
soft rubber catheter was then passed through 
this tube and into the bladder through the fistula. 
The site of the original urethra was then dis- 
sected out so as to form a deep U shaped groove 
and the newly constructed tube was laid in this 
groove and its end with the catheter was brought 
out of tbe external meatus, which had been previ 
ously denuded of mucosa, and sutured to it The 
margins of the groove were then brought together 
over the urethral tube and sutured with inter 
rupted sutures (Fig 2) A Kelly mattress stitch 
of linen was then placed at the neik of the bladder 
for control and the edges of the va ginal denuda 
turn were united with interrupted sutures (Fig 3) 
The wound healed by primary union with a per 
feet restoration of the urethral camri and closure 
of the fistula. For a few days the patient had 
some control of the bladder but when on her feet 
the control was Insufficient so that in the erect 
posture it was unsatisfactory I found that slight 
ressure on the urethra completely stopped the 
ow of urme, and I succeeded in obtaining a per 
fecti) satls fa ctor) control b) using a Uionias- 
Hodge pesiaiy inserted m tbe rtxtrst position. 
The exact amount of necessary pressure on the 
urethra was easily obtained by softening the pes- 
sary in boiling water and bending the bulbous end 
to the required angle (Fig 4) The patient is 
perfectly dr) and comfortable with the pessary 
ever since and »he removes it for cleansing and 
replaces it herself whenever necessary 
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In tht* c»*e tlie formation of a groove or ditch 
in which to place the urethral tube proved a far 
more *ati*factor> technique than to make a tun- 
ad potterior to the ve*t£bole. The original gltc of 
the urethra in theae ca*es U largely cicatrical tia- 
*oe In mou imtaacea, and there 1* danger that the 
vaginal mrfacc of the tunnel may alouah out on 
tccoant erf an irmrffident hj ood lappty I be 
Ueve that the formation of a groove as a bed for 
the new urethra penult* of a more perfect and 
more certain reiult than the tunnel operation- 


The employment of *ome form of 
control the orine b> praaure ha* been »dvtOLt« 
bv marry wnter*,but the general ophiV» hattg * 
that it la an tmaitti/actorv method and <£mcnc 
to apply The me of a Thoraa*-lIodge 
with It* thick bar in the rertru portion 1 hare •** 
■een auggeated before and ai It* eaptoj®* 3 ^' 
ad] uit men t are *o rfmple tod petned to be 
•athfactoT} in tho caae, I believe that it f* 
a trial in endeavoring to give these TLwjeta 311 
patient* relief 
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Fig 4. Tbomaa-Hodge peaaary placed In rt*tru podtioo, the end haring been 
bent to give the correct amount of p retro re to injure retical controL 


Complete destruction of the urethra is a com 
peritivily rare condition, yet McGIinn reports 
that seventeen articles on reconstruction of the 
female urethra have been published in the past 
3 X year*, and a number of successful results have 
been reported. In spite of the difficulties to be 
overcome in these cases, T believe that an attempt 


to correct the condition should be made before re- 
sorting to the somewhat radical procedure of 
Coffey 
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THE PELVIC OUTLET — ITS PRACTICAL APPLICATION 

JOSHUA WILLIAM DAVIES, A.B 1LD Niw A r*i 

•) AmUmj Cdnk Cwvwibr U*4nl tcM iW tk« * ■■■■'l P ot^iLU, hrw \«rt 


T O comprehend the pelvic outlet correlation 
with an are* more readily understood U a 
distinct advantage. Knowledge concerning 
the outlet remove* a great degree of uncertainty 
and substitutes a feeling of confidence- The an- 
terior abdominal wall b easily dissected and amply 
described In anatomical textbooks, to an attempt 
will be made to correlate the pelvic outlet with 
It the cai t let being difficult to object and vigudy 
described In anatomical textbooks. 

In order to facilitate a perception of the ab- 
dominal and pdvtc mails, the layers of the ab- 
dominal wall will be renewed and an attempt will 
be made to trace the corresponding layers to the 
inguinal region and to the pelvic outlet Such a 
description shcxdd enable the operator to work on 
the pelvic outlet with the same confidence with 
which the abdominal wall it incised or repaired. 

In an effort to avoid the confusion arising from 
the use of the several terms applied to the same 
structure an outline will be presented into which 
the readers own terms may be interpolated 
thereby facilitating the reading of the desorption 
without the addJUon of explanatory names 
throughout the text 

Gauaudet has shown that all voluntary muscle 
a covered by a distinct layer of supportive stroc 
turo called fascn On flat muscle this structure b 


shaped like a sheet while on elongated muscle the 
fascia envelops it as a sheath. 

Involuntary muscle however due to Its ftmc 
tion of datenibiUty could not very well be cor ered 
ly a dbtinct sheath the purpose of which b to 
maintain form. It is, therefore, covered by s hyer 
of fibro-flreolar tissue which contains vxrybi 
quantities of fat etude tissue and smooth 
muide the purpose of the fat being to protect 
the viscus from pr es s ure against resistant stroc 
ture, and the involuntary muscular fibers to 
maintain the tone of the buffer layer It b the 
author s belief that the involuntary moscobr 
fibers hypertroph\ and may take on the function 
of a supporting tissue when additional support 
b required. In a nullipara inch as GofI describes, 
the structure may be cuite negligible, yet aith » 
multipera in which additional support b required, 
definite bands of hypertrophied tissue mtv be 
noted. 

To facilitate a comprehension of the abdanIM 
thoracic, and pelvic layers, let us consider m 
Figure i that the chest, abdomen and pdvb sre 
bounded by a layer of muscle which il covered by 
a distinct sheath of restraining tissue known si 
fascia. Superficial to the outer layer and deep to 
the Inner layer of faaeia it a layer of hbro-areobr 
tissue containing varying quantities of fat, elsstx 
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tissue, and smooth muscle. The outer layer is 
called the subcutaneous layer while the inner 
layer is called the subperitoneal fibro- areolar 
layer Bounding the entire structure is a super 
fi nal protective layer the skin and an innermost 
protective layer the peritoneum. 

The muscular layer, through a process of split 
ting in mnn becomes three layers each of which 
is covered by a distinct sheath of f asaa. The 
superficial layer of muscle is called the external 
oblique the intermediate layer, the internal 
oblique while the innermost layer is called the 
transvemis. The fascia applied to the external 
oblique muscle is naturally deep fascia and should 
be called external oblique fascia, just as the fasaa 
covering the trans versus abdominis muscle is 
called the transversalis fascia. The intermuscular 
layers, while not well developed in the abdo min al 
wall, are very distinct in the pelvic outlet. This 
a due, perhaps, to the assumption of the erect 
posture, together with the absence of a tail, 
which by flexion would add additional support to 
the outlet 

In Figures 2 and 3 areas of osseous tissue will 
be seen superficial to the trims versus muscle. The 
growth of the oeseous tissue breaks the outer 
layers into Individual muscles which are applied 
to the osseous projection, forming thereby the 
extremities, heaa, chest, and pelvis In the chest, 
the layers are distinct and are called the external 
and internal intercostal muscles. One can readily 
remember the direction of these muscles because 
they correspond to the layers of the abdomen and 
as such have a similar direction the general direc 
tion of the external sheet being medially and dis- 
talh while the middle sheet courses proximal ly 
ana medially Occasionally, one will see a thorax 
In which several ribs have fused and by like 
analogy the bony pelvis may be considered to be 
a fusion of five sacral ribs the gluteal muscles 
corresponding to the external oblique layer while 
the fleopsoas corresponds to the internal oblique 
layer A continuation of the tnmsversus ab- 
dominis forms the levator and a proximal medial 
offshoot carries with it the underlying layers and 
forms the diaphragm, which divides the thoracic 
and abdominal cavities. 

In the perineum, Figure 3 the external oblique 
layer breaks into functioning strands of muscle, 
which have definite function and as such have 
been called the ischiocavemosuS, bulbocaver 
nosus, superficial transverse perineal, and the 
*uperfidal layer of the external anal sphincter 
muscles. The external oblique fasaa covers and 
unites each individual muscle, although ana 
tomtcal textbooks lead one to believe that Colies 


layer lies adjacent to the muscle, rather than 
superficial to the fascia. This Is perhaps due to 
a compensatory hypertrophy of the deep layer of 
the Buperfidal fasaa, which overshadows the 
thinned deep fasaa covering muscles applied to 
erectile tlssue. 

The internal oblique muscle continues across 
the pelvic outlet as a distinct sheath it is how 
ever perforated by the anus vagina, and the 
urethra and as such acts as sphincters for these 
structures. The fasdal coverings of this muscle 
have hypertrophied and are oiled the super 
fiaal ana deep layers of the triangular ligament- 

The fasda applied to the transversus muscle 
which in the pelvis is called the levator am is the 
supra flrifll and Infra ansi fasr-fa. 

After a generalization which suggests a working 
plan for a more detailed study of the pelvic outlet, 
we are bewildered m our attempt because of the 
inaccessibility due to the overlying soft tissues 
and the hypertrophied tuberosity of the ischium 
together with the attachment of the gluteus 
maxim us to the coccyx which places the musculo- 
fascial outlet at a confusing level bounded b> 
ischiorectal fossa It may therefore be advisable 



FJj. 3 D Diaphragm P n peritoneum, it P T , tub- 
peritoneal fibro-crrolar layer S A F mpra anal fajcia, 
L, A J/„ levator anl, / A F Inf r»-anal fiada, D L.T L, 
deep layer triangular ligament, DTP If,, deep trans- 
verse perineal muaclr B bolbocartmcma musde 
1 C lachloca \-ernotu i mtude, D F deep faada, C 
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to stretch across the arch of the pubic and 
ischial bones and to be intimately attached to the 
rami. Anteriorly It Is continuous with the corre- 
sponding layer of Scarpa and on the scrotum, 
blends with the dart os Posteriorly it fills in the 
Ischiorectal fossae and then blends with the super 
fidal fascia of the thigh In the region of the 
transverse penned muscle, it becomes adherent 
to the fasda covering this muscle, thereby form 
mg a septum which prevents the extravasation 
of urine posteriorly, should the urethra be rup- 
tured through the bulbocavemosus muscle and 
its fasda. 

On the left, Colies layer has been removed 
thereby exposing the deep fascia covering the 
superficial perineal muscles, which includes the 
superficial layer of the external anal sphincter 
Lateral to the sphincter, the infra anal fascia is 
seen. (It represents the attenuated fascia of the 
external ana internal oblique muscles, brought 
about by the concentration of the muscular layer 
to form the external sphincter, os well as the 
tramversalb fascia, on tie levator ) Yet the area 
is mystifying, however, by dividing the gluteus 
maxim us (Fig 5) from its attachment to the 
coccyx and the sacrum and later from the sacro- 
tuberous ligament, a less confusing plane of the 
pelvic outlet a reached particularly it one realizes 
that the ischial tuberosity is merely an oaseous 
hypertrophy due to traction by the hamstring 
muscles and consequently projects distal to the 
muscular outlet The ischiorectal fossa by this 
procedure are shallow and It is noted that the so 
called free edge of the triangular ligament Is 
merely an elevation of the external and internal 
oblique fascue a* the vessels course medially, 
dis tarty, and anteriorly to the perineal body from 
the internal pudendal vessels. Attention is called 
to the /act that the so called free border does not 
run transversely but follows a graceful curve, 
the convexity of which Is directed anteriorly The 
practical importance of this anatomical relation- 
ship will be stressed later 

The perineal portion of the external oblique 
fascia can now be traced laterally to the adductor 
muscles of the thigh posteriorly, to the anus and 
the gluteal muscles, anteriorly over the bulbous 
perineum to the external inguinal nng where In 
the male it becomes the external spermatic fascia 
covering the cord. Medial to the external inguinal 
rings it is continuous with the fasda of the ex 
tonal oblique muscle. Lateral to the anus it be- 
comes continuous with the infra anal fnsem. 

The removal of the deep fascia reveals the 
superficial layer of muscles composed of the cre- 
master, butbocavernosus ischlocavernosus, su 


perfiqal transverse perineal, and the superficial 
layer of the external sphincter of the anus. In the 
female the structures are identical, with the ex 
ception that the bulb is perforated by the vagina, 
which divides it into two lateral bulb®, com 
muni eating antenorl> 

In the female (Fig 6), the deep fascia (ex 
ternal oblique) and the superficial musdes, in 
eluding the bulb, have been removed, as well as 
the superficial layer of the triangular ligament 
(internal oblique fasda) which exposes the 
deep transverse perineal muscle, the superficial 
fibers of which have been divided lateral to the 
vagina and reflected anteriorly While this sub- 
ject a exceptionally well developed and presents 
muscle bands which are not as readily noted in 
the average subject, it is used to facilitate a com 
prehension of the pelvic outlet and at the same 
time emphasize the importance of Intelligent 
development and preservation of these muscles 

The deep transverse penneal musde is at times 
composed of two strata. The fibers of the super 
final layer encircling the urethra are called the 
external voluntary urethral sphincter, while those 
applied to the vagina act as a vaginal sphincter 
The deep layer is principally applied to the anus, 
some of its fibers passing anterior to the anus to 
fuse with those of the opposite aide, while others 
encircle the anus to form the deep layer of the 
external sphincter of the anus Those passing 
an ten or to the anus to fuse with those of the 
opposite side, act as an accessory sphincter of the 
vagina. 

Deep to the deep transverse penneal muscle, 
the deep layer of the triangular ligament can be 
seem It is perforated by the vagina. Posterior to 
the vagina, it enters into the formation of the 
penneal body and from there is continued pos- 
teriorly as the fasda covering the deep layer of the 
external sphincter of the anus. Antenor to the 
vagina it has been removed to expose a deeper 
plane of the urethrovaginal region, containing the 
pubococcygeal bundles of the levator In this 
specimen, a very distinct bundle of musde 
stretches transversely from the levator between 
the urethra and vagina, which acts as an accessor)' 
urethral sphincter In other specimens, the 
bundle of muscle is poorl> developed and may be 
replaced by a thin layer of fasda which repre- 
sents the fusion of the superior and inferior fascial 
layers of the levator in the trudline antenor to the 
vagina. This structure acts as an accessory 
sphincter of the urethra the efficiency of which fs 
increased by the ease with which the thin yielding 
urethra is compressed against the solid pubic 
bone. Lateral to the vagina, the pubococcygeal 



74 


SURGERY GYNECOLOGY AND OBSTETRICS 


bundle reinforce* tbe attenuated ileococcvreua 
and send* a few fiber* into the vagina ina mto 
thepostenor perineal body 

The £a*da covering both surfaces of tbe levator 
run* to the mid line posterior to tbe vagina and 
became* a component port of the perineal body 
and a* inch b involved in perineal laceration*. 
On tbe lateral and posterior Trail* of tbe anu* tbe 
levator insert* between the external voluntary 
and the internal invofuntary sphincter*. It act* 
a* an accessory voluntary ip hinder both try 
ccrmpremng the rectum and by angulating it 
anteriorly 

To recapitulate, the three muscular layer* to- 
gether with thar fascial covering are perforated 
by the urethra, the vagina, and the rectum. In 
many subject*, the musde* are poorly developed 
and the fascia of a flaccid quahtv not unlike the 
struct urea composing a flaccid abdominal wall 
Such structure*, if unlacexated are further re- 
laxed by distention thereby decreasing their 
function. 

Let us turn to the rigid outlet of the pelvii, 
which h roughly diamond shaped Unbounded 
anteriorly bv the bod\ of the pubic bone, and the 
arch of the pubic and ischial bone*. Postenoriy 
It is bounded by the sacrotuberous ligaments and 
the sacrum Tbe area a lessened bv toe extension 
of the coccyx antenorlv from the sacrum but it 
lie the soft structures, may be broken and dam 
aged a* the bead is forced through the rigid outlet 
thereby permitting delivery of the child nut with 
what damages to the mother? 

Before considering such damage*, let u* direct 
our attention to the sacro tuberous ligament 
(Fig 5) which stretches from tbe lateral border 
of the sacrum to the tuberoalty of the ischium 
The sacral extremity of the ligament Is proximal 
tnd medial to the ischial extremity A descending 
oedput posteriori* deflected mto the oblique diam- 
eter bv tbe promontory of the aacrom and on 
striking the sacrotuberous ligament, the oblique 
ocoput will meet less resistance by rotating an- 
teriorly By rotation It exerts pressure against the 
spine of the ischium, which might account for the 
ctiaracteriitic krw beck pain of an oedput poite 
rior The presenting part of an oblique oedput 
anterior Is anterior to tho isc hial spine and con- 
sequently rotate* Je*a painfully on tbe inclined 
plane of tbe Ischium. One wffl note that a wide 
sacrum *rri a narrow lnterachial diameter will 
predispose to a perratent posterior position, due 
to tie learned resistance against an oblique bead 
which rotates posteriorly’ 

Granting that the bmd passes the rigid outlet, 
nature ha* provided the hormone r el a xin, which 


increases the ehutldtj of the soft pm*, so that fa 
retracting over the nailing child inxnre 
tierns do not result. The quantity of tte hormocr 
seem* to dlmmlih as the later year* of child bear 
ing approach. Then again there ii the character 
of the tissue itself some tissue Is sclerotic tad 
refuse* to dilate, while another tissue win rekr 
*0 completely that it falb to involute. 

In an effort to raise tbe standard of the peine 
outlet in a maltifxsra Jet us consider the pcastble 
d a m age* to the musculofasdal layer* and other 
structure* and so direct our effort to promt cr 
mlnlmiie such In jane*. The following may pos- 
sibly be damaged (1) gluten* marfanm, (i) 
coccyx, (3) coccygeui muscle, (4) pudendal vaseb, 
(5) deep transverse pe ' 


(5) deep transverse perineal muade and triangu- 
lar ligament (6) posterior perineal body (7) 
vagina (8) anterior perineal body (9) levator 
anf (10) para vaginal fibro-aredir tissue, (n) 
bladder and paravesical fibro- areolar thine, 
(13) rectum and pararectal fibro- areolar tbmt 

Quins maxim us Turning to Figure $ we 
observe the attachment of the gin tern marines 
to tbe aide of tbe coccyx. In a narrow ootlet, 
especially if the coccyx a displa ce d, It b mm 2* 
to injure one or the other of tbe glutei while not 
a aenous Injury It may be a factor In tbe annoy 
Ing low spinal discomfort of tbe mother Fled® 
of tbe thighs Increases the terakm of the riato 
thereby narrowing the posterior outlet while et 
tension of the thigh* re lax e* the ghiteL Undue 
extension, however narrow* the bony outlet t 
position therefore between extension and fled® 
l* to be preferred. 

Coccyx The importance of the coccyx cm»* 
be over* tressed, particularly ii nee it serv o i « 
attachment for the glutei the levator*, coccygo, 
and the external sphincters of tbe ana*- Dcfe^ 
tkm from damage t* afforded by the neutra l pc *' 
tlcm referred to for the protection of the gtato- 
Tbe absence of a regulated ame*thetk predtH*** 
to such damage. 

Coccyfna mnsde and the sucres pntus It tamest- 
Oac or the other or both of these rrerv betw* 
from tbdr Insertion Into the coccyx, a* th e cortp 
fa displaced posteriorly particularly In a 
tate delivery orduringanuncc«trolfad*nr*tfi»- 
Undue flexion of the thigh* increase* A* *5^^ 
on these muscle* and ligament*. A wen P**”" 
perineotomy and a neutral position tend to pv 
vent such damage. , .j 

Psdendal resseh In Figure 5, the J***"ct 
vessels art thown leaving Alcoa; 1 
obturator fosda, to course anteriorly 
and di* tally to the posterior perineal body 
a conne derates the deep Iflsda cf tbe n 
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CORRESPONDING LAYERS OF ABDOMINAL WALL AND PELVIC OUTLET 
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fwaal outlet and forms the so called free border 
of the triangular ligamen t. Within this fold is 
contained the superficial transverse penneal 
muscle it is, however not always present Your 
attention is called to the crescent, rather than 
transverse, shape of this ndge. 

Unless the position of the penneal body is 
deliberately localized it is usually placed too far 
posteriorly Figure 5 places it In the intenschial 
diameter which is the diameter through which 
the bmanetal diameter of the fetal head most 
pass. This means that to permit d eh very of the 
Dead anterior to the bipanetal diameter of the 
child the perineal body must be displaced con 
sderably posterior to its normal position Should 
the pudendal vessels to the bulb run transversely, 
they would be tom by such a change, unless they 
were sufficiently tortuous to permit such exten 
swn. Nature, however, has provided for this dis- 
placement of the penneal body, by so placing the 
vessels that posterior displacement of the penneal 
body relaxes rather than increases their tension. 

Triangular Itgamenl and dttf> transverse penneal 
musde. The vaginal passage is much larger at its 
proximal end than at its distal end An addi- 


tional factor in narrowing it, is the various layers 
of the muscular outlet which it must penetrate 
The opening of the vagina is so disguised by the 
labia and superficial tissue, that it is diffi cult to 
visualize. However it may be compared to the 
opening of an umbilical hernia which perforates 
the muscular and fascial coverings of the anterior 
abdominal wall The vagina likewise perforates 
the levator am the deep transverse and super 
fioal penneal muscles and then fascial coverings. 
The urethra and the anus likewise perforate the 
musculofascdal sheets. The septum which divides 
the anus from the vajpna 19 called the postenor 
penneal body Anteriorly between the vagina 
and the urethra is a similar septum, called the 
an tenor penneal body 

Delivery' of the head forces the vagina to the 
lateral walls of the pubic arch so that injuries to 
the musculofasaal outlet may be man> and 
varied Attention, however is directed to undue 
relaxation of the outlet which, because of the 
erect posture, is very bothersome also to Injuries 
of the anterior and postenor penneal bodies which 
will be discussed individually' because of their 
great importance and frequency of injury 



76 


SURGERY GYNECOLOGY AND OBSTETRICS 


P ozlcr bn pertneal body One readily perceive* 
bow easQv ovtrdhtention by * descending bead 
may brat Into the anterior and peat trior perl ora 
tions of the perineum In Figure 6 as the deep 
layer of tbe transverse perineal trmscle fa forced 
laterally by tbe deHvtnng bead, laceration may 
occur in many places sbcrnld tbe laceration be In 
tbe mkfline, tbe sphincter will be invrdvtd So It 
may be advisable to consider tbe external sphinc 
ter with Injuries to tbe poaterior perineal body 
particularly In those Individuals in whom the con- 
nection between tbe deep transverse perineal and 
the deep layer of the external sphincter Is main- 
tained- In other subjects tbe external sphincter 
has no muscular connection with tbe perineal 
body yet tbe continuity of tbe fascia cannot be 
denied- It 1s to this latter group that tbe classi- 
fication first, second, and third oegree lacerations 
of tbe sphincter have been applied. Tbe ana 
tomicni continuity of the deep layer of the ex 
temal sphincter with the deep transverse perineal 
muscle, predispcees to injury of tbe deep spbinc 
ter fibers such a laceration fa unnoticed unless It 
is sufficient to involve tbe superficial layer of 
sphincter muscle, which u derived from the super 
tidal muscle sheet winch has broken into five in- 
dmduai perineal muscles. 

\ ax»na. The truncated shape of the vagina 
predisposes to lacerations or relaxation of the 
dotal portion. Ironing out merely predhpcoo to 
subsequent relaxation, while a property placed 
lodskra may regulate a laceration. Such an in- 
cision h not made lateiallv because of trouble 
some haemorrhage from the vaginal plexus con- 
tained within the lateral ligament of the vagina. 
It is not made anterkriy because of the narrow 
septum and defective expo sur e for repair It is 
much easier posteriorly as the perineum is dis- 
tended but to extend the Indsloa on to the pos- 
terior wall of the vagina, the distention should 
not be too great and up Iras tbe extension is 
carried on to tbe posterior wall, tbe distal opening 
of tbe vagina will not be enlarged. Such a pro- 
cedure should prevent undue stretching of tbe 
vaginal wall and facilitate involution. At tbe 
same time it shorten* the vagina and regulate* 
lacerations by confining them to an area which is 
rtadQy exposed and repaired. Prolonged disten- 
tion fa prevented bv ddlveiV with krw forceps. 

Anleriof perineal body Descent erf the bead 
arapicuPOiSy everts the anterior wall of the 
vagina and G htid bade by a resistant muscnlo- 
fasdsl outlet, that portion of tbe deep transverse 
perineil muscle which pajse* between the urethra 
and tbe vagina, will become overstretched and if 
improperly Involuted, trill greatly decrease tbe 


function of these fiber* which ate known u tie 
voluntary urethral sphincter Improper trim 
tlon predisposes to a laceration of this structure 
which may be hidden by tbe tmlaccrated nrim! 
mucous membrane. Protection Is tfiaded both 
to overstretching and laceration bv beresshg the 
outlet with a property placed Indsioc (Fig. 6) 
and low forcep delivery 

Laeloratix Other than in a small arta snltnor 
to tbe urethra, the levator or its toaa rum to the 
midline of the pelvic outlet from tbe pobfc booe 
to the coccyx. Its fibers are perforated by the 
urethra, tbe vagina and the rectum. Tbe poto- 
coccyral muscle is tbe tern applied to the mat 
medial fibers, which have a bocy origin and seem 
to strengthen the thin levator sheet From the 
pubococcyge u s, fiber* run to the mhffine anterix 
to tbe vagina, posterior to the vagina, and porte- 
nd to tbe rectum. In Figure <5 let us supp o se that 
tbe coccyx la displaced posteriorly to penal 
deb very inch a displacement tightens the ptbo- 
coccygeus and therefore draws the bundles dcae 
to the midlice, thereby predisposing to tearing. 

In tbe case of a rigid outlet which require* 
considerable anteroposterior molding, the oedprt 
more nearly fiflj In the arch of tbe pabfs and *» 
soch fortes the two anterior extremities of the 
pubococcygeus farther apart with the result tbit 
tbe urethrovaginal bundle of the levator a 
stretched or lacerated. Attention fa drawn to the 
fact that this muscle, whQe not p resent fe *5 
specimens, is replaced by fasda composed « 
iimra-anai and infra-anal usaa which runs to tbe 
mkOine. To Irasrn tbe time that the head r&a 
on the peine floor by a properly placed (dot* 
and low forcep deHverx ts Important in the (*e - 
ventioo cl *ucn an injury Posterior to the ra ffs* , 
the supra anal and infra anal fascia and the b* 
fibers from the levator are invoivtd by bcrraiicc! 
of tbe posterior pelvic floor To control tbe pc 
eration and at toe tame time be able to rspi» 
the division is of great importance- Thaw 

endinx In tbe stwroervyeal nmb6 PtaT be tod m 301 


tbe raphfi or even tbe ride of tbe coccyx by 
feet aroeathetiiation. Soch an lofury cnBBOt ** 

detected, due to tbe overiyiog tlsaoe*. . . 

Paratafbtal fbr*-eml<tr turn*- J** 
very dense structure It fa thinned by jbe 
tioc of the vagina daring deHvwY " : \fbL 
of less efficiency when the lateral Ugsacnt ot 
vagina fa relaxed by n lacerated perraeiJ 

Bladder and paraietical cmnectm i 

eversion of the anterior wail of the vagina fai 
more conspicuous than tbe ceenkio a l» Pr 
toior YtgWl wall, particalariy U i tbesato^ 
perineal body fa reached however tbe 
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of the anterior vaginal wall and the underlying 
structures, either overdistends or lacerates the so 
called pubocervical ligament (a thickening of the 
subpentoneal fibro- areolar tissue stretching from 
the cervix to the urethra, which it encircles and 
then passes to the back of the pnbis) Prolonged 
overstretching is relieved by relaxing the vaginal 
wall by means of a properly placed incision in the 
wall of the vagina which permits a more rapid 
delivery with low forceps. 

Rednm and panxucial connective tissue Pro- 
longed distention of the posterior wall of the 
vagina may result in laceration or relaxation of 
the posterior vaginal wall and also the sur 
rounding paravaginal and pararectal connective 
tissue. 

In a previous publication the author has shown 
the existence of a thickening of the subpentoneal 
fibro-areolar layer which stretches from the an- 
terior surface of the rectum to the posterior wall 
of the vagina. This structure con tains branches 
of the middle hemorrhoidal artery which supplies 
the posterior wall of the vagina. It tends to pre- 
vent anterior displacement of the posterior wall 
of the vagina. Laceration or stretching of the 
posterior wall of the vagina injures this a true 
tore, which is comparable to the pubocervical 
ligament, and thereby permits an anterior dis- 
placement of the lower fourth of the vaginal 
will to take place. 


CONCLUSIONS 

The following suggestions for the relief of 
possible injuries to the musculofasaal layers is 
preventive gynecology, however, unless the opera 
tor Is well trained and is working m a well equip- 
ped hospital with a full operating staff the pro- 
cedure is to be condemned rather than to be 
recommended 

As we realize that the vagina narrows toward 
Its outlet, it is our desire to increase the volume of 
the distal portion of the vaginal ansi canal if we 
woh to avoid injuries resulting from overdlsten- 
tlon. Anathesia facilitates relaxation and when 
satisfactorily administered permits a regulated de~ 
livery but in subelastic tissue anesthesia alone 
is not sufficient An incision of the wall of the 
vagina, which extends at least to the junction of 
the lower and middle thirds, increases the vol- 
ume of the distal third and at the same time short 
ens the length of the vaginal tube through which 
the fetus must pass. The vagina however is 
further narrowed by the musculofasaal Izyen 
<a the pelvic outlet which must be biased in" our 
attempt to prevent overdistention or uncontrolled 
laceration. 


An incision of the outlet and the vagina cannot 
be made anteriorly because of the narrow an- 
terior perineal body, which if incised would In- 
jure the urethra and because of incomplete ex 
posure would make repair difficult Literal to 
the vagina an incision would involve the vascular 
structures composing the lateral ligament which 
when unintentionally lacerated causes trouble- 
some hfcmorrhtge. 

A mi dime incision posteriorly will divide the 
shelving posterior perineal body and distinctly 
enlarge the pelvic outlet Such an incision, how 
ever, predisposes to a laceration of the anal 
sphincter because of its continuity with the 
perineal body Some obstetricians have en- 
deavored to avoid extension into the anal sphLnc 
ter by incising the perineal body in the mi dime 
as far as the sphincter and then continuing lateral 
ly and posteriorly so that the extension will be 
continued mto the ischiorectal fossa instead of the 
sphincter This procedure, while avoiding ex 
tension into the rectum may divide levator 
fibers attaching to the side of the rectum, which 
will more than likely be neglected in the repair 
because of the inaccessibility of these fibers. A 
midline incision is recommended, at most as far 
as the circular fibers of the anal sphincter If 
more room is required it is advisable to remove 
the forceps as soon as the infant s chin can be 
held with a hand placed posterior to the anus and 
delivery effected, if need be, by careful pressure 
from above. 


It is desirable to make the incision before the 
head has overdistended the outlet Two clamps 
placed lateral to the mldfbe at the junction of the 
vagina and the pelvic floor, namely on the hymen, 
win insure an inefsion through the musculofasaal 
outlet and also the posterior wall of the vagina. 
The masion is earned careful!) as far as the ami 
lar fibers of the anal sphincter and then the short 
masion on the posterior wall is continued proxi 
molly to the junction of the lower and middle 
thirds of the vagina. Such a procedure will relax 
and appreciably shorten the distal third of the 
vagina and enlarge the musculofasdal outlet- It 
therefore aids In lessening overdistention and 
regulates lacerations which may have occurred 
under normal circumstances. 

This study was prompted by the observation of 
the penneal outlets of several thousand multip- 
ane which while considered normal, differed 
greatly from the outlets before delivery It is 
hoped that this study wiH help to Increase our 
understanding of this region and eventual!) help 
to give our patients more normal appearing pelvic 
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suiniaa\ 

i Voluntary miade ii covered by a distinct 
retraining structure called fascia while involun- 
tary moBde due to lti function of distencbdity 
is covered by a layer of fibro-areoiar tissue 
which contains varying quantities of fat smooth 
musde, and elastic tissue. 

a When childbirth damages the normal sup- 
ports, the fibrous and smooth musde constituents 
of the subpcritoncal layer hypertrophy and form 
definite strands of supporting ihw 

3 Faaaai continuity is maintained while 
musde sheets may break into smaller functioning 
bundles. 

4. The assumption of the erect posture and the 
absence of a tau are factors which bring about 
hypertrtTih} of the intermuscular faseix of the 
pelvic outlet. 

5 The superficial perineal muscles and their 
fascial covering including the superficial layer of 
the external sphincter of the anus, are comparable 
to the external oblique musde and its fosda. 

6 The deep transverse perineal muscle and Its 
fascial coverings, the superficial and deep layers 
of the triangular ligament together with the deep 
layer of the external sphincter of the anus are 
comparable to the internal oblique musde and it* 
fasaff 

7 The levator and it* supra anal and infra 
anal foscix art comparable to the transversos ab- 
dominis and it* fascial coverings. 

8 The three muscular layers of the pdvic out 
let are perforated by the urethra, the vagina and 
the rectum 

9- In the perineum the fascia covering muscle 
applied to erectile tissue a necessarily attenuated. 
To compensate, the deep layer of the sabcu 
taneoos tissue, known as CoHes fascia, Is hyper 
trophled. 

10. Cofles layer lines the Ischiorectal foasm 

11 That portion of the levator which lies be- 
tween the perforating urethra and the vag ina 


forms a port of the anterior perineal body inf tt 
such acts as an accessory urethral sphincter It i* 
frequently damaged by the passage of the bod 
through the pdvic outlet 

u A relatively wide sacrum favors permtect 
oca pi topes terior presentations. 

13 Overdlstentloa of the distal cne third cf 
the vagina may lacerate or prevent subsequent 
involution of the vagina and Its fibrooreokr 
covering as well as the fibro-areoiar coming cf 
the bladder and the rectum. 

14. The posterior perineal body lies la the 
transverse diameter of the outlet It must be dis- 
placed pastenorly to permit the delivery of tbt 
part of the fetal head, anterior to the biparietaJ 
diameter 


15 The pudendal vessels are retard by the 
posterior displacement of the posterior penned 
body 

16 Lacerations of the outlet may be mntopie 
and oftentimes unrecognlxed. 

17 The pelvis may be considered to be the 
fusion of five sacral ribs, the glata being an- 
parable to the external oblique musde while the 
lleopsoas and the obturator are comparable to 
the internal oblique layer 

18- The so called free edge of the tmngubr 
ligament does not run transversely but fouors 
a graceful curve, the convexity of which b cfirtclM 
anterioriy 

19. In measuring the pdvic outlet, the coccvi 
is disregarded because It may be displaced poste- 
riorly to permit delivery but with what Inpiry 
the muscles, ligament*, and faseix attached to » 
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ADENOMATOUS POLYPI OF THE STOMACH 
With Special Reference to Malignant Degeneration 1 
EDWARD B BENEDICT AID and ARTHUR W ALLEN, U.D F.A.C Borrow 


M ANY paper?, have been written on benign 
tumors of the stomach, but much con- 
fusion still exists as to how often such 
tumors become malignant Me ne trier in 1888 
was probably the first to show that adenomatous 
polyps ma> undergo carcinomatous change. 
Stewart found that 28 per cent of polypi of tne 
stomach were associated with carcinoma, but 
only 4.9 per cent of carcinomata were associated 
with polypi Evidence obtained at autopsy is not 
conclusive, for polypi and carcinoma may perhaps 
occur mdepenaently m the same stomach or if 
carcinoma has developed from a polyp all trace 
of the anginal polyp may have disappeared in the 
cancer Brunn and Pearl, in a study of 84 col- 
lected cases, each showing three or more gastric 
polyps, found an incidence of only ia per cent 
malignant degeneration. Meyer and Brams state 
that malignancy occurs m 60 per cent of cases of 
gaatnc polypi, but give no evidence to sub- 
stantiate this figure. Miller Ehason, and Wright 
After searching extensively in manv microscopic 
sections taken from adenomatous polypi, found 
carcinomatous change in 8 of 33 cases, or an 
incidence of 35 per cent This is probably the 
most reliable figure to be found in the literature. 

There are at the Massachusetts General Hos- 
pital clfmcal records of 17 cases of gastric polypi 
which have given symptoms severe enough to 
warrant surgical intervention There are also 
records of 19 cases of gastric polypi in which the 
polyps were not suspected clinically but were 
found incidentally at autopsy It is not possible 
to understand from the number size, location, or 
pathology of the lesions why same have given 
symptoms and others have not though m general 
it may be stated that the more numerous and the 
“Jger the lesions and the nearer they ft re located 
to the pylorus, the more likely they are to give 
symptoms. There was no suspicion of malignancy’ 
In the microscopic appearance of the polyps found 
“mnentaDy at autopsy By a follow up study of 
the cases in which operation was done and a care 
ful pathological review of specimens removed at 
operation, we believe the following 7 cases of 
adenomatous gastnc polyps show evidence of 
malignant degeneration This gives an incidence 
of malignancy of 41 2 per cent in polyps of the 
ttomach which have caused severe symptoms 


E. I., M G EL No 13619a male, aged 73 yeara, 
ter ad the hospital April 15 19*0, complaining of weaknesw 
wjyj lew* of weight of 1 year*' duration. There had been 
no epigastric pain, name*, to ml dug, gas, anorexia, harm 
atenieak, or meleno. A definite non tender mu* wu pal- 
pable in the epigastrium. Gaatnc analyst* showed no free 
□ydrochionc acid in the itomach. Gaitro-intestinal X ray 
showed a filling defect fn the atomach which wu thought to 
be a benign polyp Operation was performed by Dr Deth 
Vincent, who found a soft, rounded maa* within the atom 
ach, mailer than a tennn ball, attached to the anterior 
wall near the greater curvature. It appeared to be a 
polypoid growth and wa* removed with the cautery 
.Pathological report br Dr T B Mallory and Dr II. F 
Hartwell wu aa followi “Groa* A soft purplish red 
tumor measuring 3 5 by 4 by 5 centimeter*. It* mrface is 
rough and granular ana it has a aoft, narrow attachment 
to the underlying mu ecu* membrane of the itomach. 
Microscopic exarnWtioo ahowi elo nga ted gland tubule* 
which are frequently branching and are lined by a tingle 
layer of high col umn a r epit he lium. ” Although tome 
are&i were atypical and ah owed mitotic figure*, the tumor 
wu considered a benign adeno m a. Eight yean later how 
ever thil patient began to suflar from Indigestion and 
vomiting, became emaciated aiM died after an fflnea* of 
about a year Shortly before death he wa* seen by hi* 
phyriciao. Dr Ray T McDonald, of Medford, who found 
a definite mat* m the eplgaatrfum and felt wry certain 
clinically of the diagnoaia of carcinoma of the itomach. 


No operation was performed during the final 
illness, and there was no autopsy hence the final 
diagnosis could not be confirmed bv pathological 
examination. Although o years seems a loqg 
time, it is still auite possible that death took place 
from the development of malignant changes in 
atypical adenomatous cells not destroyed by the 
cautery or removed with the polypoid mass- 


W H. F M. G H No 187150 male, aged 35 700*7 
entered the hospital Norembar 4, 1017 compliuniog of 
intermittent diarrhoea of 19 months' duration. There was 
no pun, griping, discomfort, nausea, vomiting or indiges- 
tion. There were no other aymptoma except weakness *rd 
loss of 15 pound* In weight Barium enema was negative. 
Gastnc Intestinal X ray a* miration showed * hlllng 
defect 1 j centimeter* from the pylorus, which was inter 
preted as due to an extensive polypoid growth Involving 
the antrum of the itomach. Gastric analysis showed no 
free hydrochloric add. Operation was performed by Dr 
R_ EL Miller on January 9 1918- The antrum of the 
stomach for about 3 inches up from the pylorus was filled 
with a soft movable tumor which slipped around Inside 
and seemed to fill the lumen. Beside* this there was an 
area of hard nodular growth on the greater curvature 
about 4 inches from the pylorus. Behind the le»er perl 
tones! cavity in the region of the pancreas and creliac axis, 
there was a firm, bard, adherent nodular mala of carcinoma. 
Radical operation was not po«Iblc bat It seemed that the 
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patient might b* helped U the growth loUde lb* rtcoacb 
ccdd be rrrnoml Th* ttoeoach ww* therefore opened and 
an frT*gal*r nft, poJjpoW growth *u ramnerf. Patho- 
logical enndoatloa WDf T B XI tilery and Di ET 
Hartwell tbowed * toil WxiUjcd teraar tbout th* lire U 
» UKani bolt Tb* pedicle nu »oft and broad. iftav 
Kopfc exaroloatiiTO tbcrwtd » paptiiaiy growth with » 
complicated *riemxn*too* *tradtan*- In taeac arm* lb* 
tumor looked bit * bmijR pohrp, be! In other mm tier* 
wore atypical cofom&ar tplibdal cdfa la craltipie layer*, 
mnay c*0* cte raining mitotic tutor* Tbe appearanca m 
cooamrst with that of t polyp which bad dccbiw Miiir- 
naat. Fcrji mewitb* b!tr this patient died of cancer roo> 
pietety ofertrocirng the awophagu* 

Tka csx illustrate! the ihnuIUneota occur 
reace of a mahynartl adenomatous poijp and a 
caranoma of the *tcro*ch The carriacra* may 
have arisen from a aimflar malignant adenoma 
or ma> have arisen independently Tbe micro- 
scopic appearance of the polyp Indicate* that it 
ptwably would have become an adenocarcinoma. 

J Z U OH \o »74b* J. mak, aged jo ytara, wtertd 
tbe bcwprtaJ February 13 19*9 etwplaauttg of vomiting 
attack* of 4 yr»n duratwe. Th* attack* crorrmi uwiaCy 
tita mum or dmfci n g tnytMn* «W For about t rtar* 
there bad been Abac*! awliot gnawing pate around lb* 
ambihcw Lorn oftimsgthbad been marked lor * moo tb*, 
and then? had been a km of jS poundi {a weight lo tbe 
part 4 yrar* I *irtro-Lnterfin«l \ r*y dim* (bowed a 
mottled irregular hUm* driest involving tb* wad-portico <i 
tbe inrondi Tb* a aiL of the atnoacfc in tbi» rrglou a ere 
rigid and penataJak aaa ahaelit The finding* were thought 
to b« due to malignant ebacaae Ojwratioa nu performed 
by Dr Beth \ wccnt Th* rtonucfc contained a globular 
t tuner • hi tie larger <h*o * team* ball, attached by a 
pedicle 3 centime ter* m dot meter *t about tbe rokkilt of 
the greater csrvatara of the ««n»ch Tb* growth with 
t» pedick and a margin of appamdly normal pttric 
Biocou* Btmbnae ™ removed Pathological etamiaa- 
Uoe by Dr T B ilibory and Dr fl f IlirtweO tbovnl 
an *«* of rfcanach cooUtetef a *dl, ftrrfy morabi* poly- 
poid jrcrrtb mcaaorfaj j by * by io centime ten attached 
to tbe raicoe* turf act by a broad but lUero*copk 
rwnuoatjon »howtd a brtochinf ptptIUry jto» ih cora- 
poaed of cimiy art, tnrtolar akad tobuie*, moat of « Web 
were hoed *ntb normal eptlbetaan, bet nu of ahich trtra 
lormcd by atyp*c*l ceflt in aereraJ layer* «ith oc ta k cav i l 
mitotic bfixrct Tbe growth «u coondrrtd 00 the border 
line aUhooeh not Invarfet a» jrl, at kaU potmtbdly 
fraiqrnADt. It might well be fkari &ed u cmnriaoma 6t tiin 
(Brooen) Tin* patient was ero recently in ocr gfcatro- 
tete*rfsai dime it 1* about ? yean ticac* hi* cpmtioD 
aad ha * entirdy *ymptom free. 


From th« mlcrvacopsc appearance of tM» poly- 
rold tumor U *eem* very probable that had ft not 
beeo completely removed it erottid cvcn.tually 
have undergone further change* and become 
definitely malignant. 


J T 0 IX G G. No. 318371 maie, aged J7 Tt*T»> m- 
ttretf tbe hoxpftal December y>, 1931 cmrpUiiitex c< 
rrc*loe**, dyapnara, and paOor « « year'* duratioo. Thera 
bad beta occ»*fc*ia3 gtsawte* palaa in the ataaadi, meat 
ssarted l to 1 hour* after meik, dkajvearfeg belcaa tha 
seat meal Food or *xU far nUd had not been tried. 
There had been a \cm of about *0 pound* in weight ia the 


part t veax*. Cartnatetertlnal V ray fa*» *kmd 1 
pofyooid tn*n ai the Jaactkm of the oppe ud xM, 
third* of the rtomach. Gastric aaalytb *l»*td as bet 
hydrochloric add. Opera tioc vu perfwmed byDrlk 
coio Davi* 00 January ^ i w a. Tht rtotBadi ttu fc**f • 
ccmtate a *oi t tenjoc the rfae of a «*tS app**, at abort tb* 
hrwrfkjci of the trpper and uritVD* third- Parti*! p*tra 
toany «. performed. Thrc* day» Dter Us* paiiert <fH, 
uecrojwy (bowing geamJ perftoadti* aad maitipi* pti 
BKraxry infarct*. Patholotk*! cauairatian cf tb* itmod 
by Dr J I Bndky and Dr L. K. llazmd ibjwrf 1 
broad baaed pcdypow m**a, j.j cetrftertter* ia tStoeia 
a0rf3.jcrstimetettlDthki.aca*. Thtaorfac* w*jtng*fae 
oecrotic. and cotmxaed of mahipie. teal! p rcj K t te f ptfy- 
paid taxmen cf U*kc. At 00a margin th* giwtk *<* 
lower aiightJy firm, and appeared to be more fcn»t Set 
centimeter* a way *ra» ancrUw «a*Ikr bat •wGir jwfypciJ 
tn*a*> j by » centimeter*. Mleroacopie madtaika 
adenoenjLtooJ polyp with marked atypical prohfmti*; 
ia aotne area* the atypkafity tru 10 raartnl u to 
th* dlagaort* cf «ute*i*Lrrfaoflsa. 


The oatboksglad description In this CM* »«ca 
to iadlcmte tdcnocarcfooma arising fraa a 
adenoma lota polyp. 

J F L, JJ C n. No. #9r*rfk wale, aged *9 y*\ »■ 
tered tbe boatful M*y lb, io», becaa** of nfjamfcpA* 
of 1 Myeuw dun* tloauartuiliy worse after *wak TbewW 
bera no nauara or ewnltlog, but * Vm of » petmk • 
aright to the part 3 wet k*. Girtro-totcrtlMl k^ay i** 
•bowed Urge hiHar defect* oe tbe poWrrfc* wall ■ ® 
uranadt at th* mid-port loo aad cardiac old, tk*» »rf» 
Ustwprtted u doe to tracer* Ue cardaoena. Gartii: “*>* 
yti* ibowed no for* hydrochloric add Tbe Hwfc* 
w*i rtroetgiy poaillwe on two occaakrt*. bet *” * 
rtocnach wa* cnoakkred uahtetr A awtnging tne pwana t, 
which varied from oS to 104 degree! duriag th* mc ~ ' 
*uty to th* b/wcfUl, wa* fcuCr taplaHed 
rtreptococca* riridm* Wood cnltare. Os tb* tJwrf^wv 
day in the harpftai, after giadosHy becaorfoc weakrf wc 
tnatlorod, the patient diecL A*top*r report by Dr ‘ * 
JdtOcwy doaerwea th* atoeuach a* loDcen- 0™* ^ 
espying the entire cardiac pertJae of th* itoemrtt*! 
teroMfig the cardiac iphtoeter or th* knrtr p«t»* »* 
craophagaa b a Urge derjdy oJcerated a«l p*™~c 
tarn** ma*a with border*, to part pcfypdd *od r* J*? 
markedly nodulated. The crater twaaum aenm J J 3 *r 
toetera to dlatoetrr aod th* total diameter cl t»* 

U appemfanately 8 cwthsetert. Qo(w e* 

U a group cf raft MfypoW caaaw hi the ndd*j*» 
groaier ctrrralsr* about 8 ttsihnctera 


tamo* to the caniUc *«a »how a teWy 
arfewwuciaoen* iohJtrattog the rcxwccU ri* ^ 

the limit* of mwoml krs'ciTfmrot- S*ct» 
potypoirf tatnor *l»w a modi higher grid* c f 
tioe. AI any td tb* tobule* aOTnach tb* ^ 

cicoriy eictpt fox ihdt grrat kagih. No« 
tohoie* art km typical and *how area* wb fck m 
earcteotnatoo* wiib fartricei of tbe ryjw.w-*ra- 
(ctra that two earctuomat* hat* derriopevi rrm* 
polyp* b rtrongiy KiggnrUd.'’ 

Tbe autopay frodtag* seem to pcia* toj*^**' 
matoui degcncrarion at two pcJyptad tnjnc«- 

B JL r W G H. No. .JOM9, 
enter *4 the hoapttai Aegwt tQ, iqip. cc *T* i ^ 
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r« 1 Cue 8 R P qn Low power itowln* aimilxr 
aftVraraiice of tlm tumor to the ooc removed j yrtrt 


opertlioc tjuauiMiboe o f the jpeoroe* r tmon d from 
the «tom*ch ttowed altuoat exactly the uw type of ttmw 

0 been removed 5 year* prtvwtly certain sreas of 
which were adenomaiixi*, other ere** stowing -defame 
w%n» of nhuocmrotnwA (Fip j and 4) Necropsy showed 
i-samtial aae of death to he a genwral peri tear! u*. 

We fed tint this tumor begin u an iscieno- 
matous polyp and later became definitely adeoo- 
carcmomjLtoui It might be classed as carcinoma 
in si tn The interval of 5 years survival without 
evidencr of roetnsUses would Indicate that the 
growth was actually not a* malignant as it ap- 
peared histologically and presumably meam that 
local excis ion was sufficient to prevent recurrence. 
In all probability the second tumor was a new 
tumor of the same character although we cannot 
be certain on this point Judging from thb experi- 
ence, I believe that It would be wise In soch tinners 
to do a subtotal gastrectomy endeavoring thus 
to eliminate as much of the stomach as poaribie 
from which new tumors might anae 

A- r B W G IT. JSo jrtj j, mate, aged 67 years, eo- 
tared lb* boapiuJ Apnl 11 91s. eoartpiainic* 0/ anemia, 
hrartbom, sod epigastric distress of 6 wefts' dtsmkav 
There had been do relation to to take of food sod no uws 
or vorwung There lad been a recent km of alxxu j 
pound* in weight Physic*! tswninaljon n> nc jsdre 
reerpf lor slight tendertiesa In. th* epigastrium md rail 
hBateral hxCrect Inguinal herake Gastric analyst* showed 
no free hydrochloric sod. CJaairo-fattatiail X ray hire 
stored * ahaipiy de£nad curs! ffitte* defect, apprradnatalY 

1 inch in length lying in the pylooc sstnun shoot J bsen 
from tbs pykroc valve. This wt* a corn rest defect and 
ct«kl not n* dhplxced fn any direction. It appeared to be 
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Ftj 4 Case R R P ipxj IB|h power vhwvws 
malignant struct ore of certain areas show n la Ftgars y 

attached to the greater curvature At perhtaiik p*ard 
over this area. It was frit the tcsloo «i probably be*%», 
although as tarty carcinoma could sot be etefaded Lsj*- 
nXorey wa» performed cm April ir by Dr G- V Lrkad 
under avwtln^tbcr amrathessa. A tea** wsx foaad stoat 
exactly a* described Ire the X ray department, tod a pant*! 
mine resrctVm xrftn Billnrth II anascomcaia wi* <kra 
Although the patient appeared at one time to be nXtjb* 
from the operation, lua temper* tare, pulse, asd resptrmlna* 
all rose rapidly and ha died ths day after operatk*. Patho- 
logical report by Dr T B. ilaOory stowed an UAxg 
pofynosd mass, centered over th» prater cnwl OT, tp- 
proxlrnsteiy 1 centimetm frora tha pytoots, and us. ■rang 
j by i j by 10 centimetre*. It was attached by a ixmh 
pedicle * cmUmeterm loo* and j centtoeter tract. Tsrre 
wa* so wyjeatJwa of tararfre growth ai the ta*s •> J* 
pedfcia either m 3 groat or on mJcroacrgdc e ti mkw t fc a 
Under ths mienwerpe, kostro there ware fmrad * **•*' 
her of cnltotk figttrea ar»l there *ere area ol raederits 
atypical epfibetoi proftferetk*, which U w** k&T*. 
ranted a dlagaosia ol curdarea* is jDs A reatnn g 
postmortem raminatkat failed to rmeal the r*at* 
death. 

This tumor In certain srra* hsd sG the chat 
actmstlc* of a simple adenomatous pj!>P> 
yrt In other ares* coots used mitcrtK figures tx 
epithdial cefli in atypR*l prolUcre t loti, shire 
raake* it prohibit that it reprtaests »° 
msJous poi)p undeigofng msligmuit A^ncrst**- 

The following case is tririetf to show whst * c 
feel the proper mnnsgement of such cases 


W J 1 
altered t 


1L, JI G 31 No. jxjjjo, nwR 

turatu the toapftal Aaguat 15 < 53 *. *>» ±. r 

pafn aod bioatlE* In the epfxastrhc* cf 3 »*“* . ^ 

tlec- Tbeae lyreptcsBi wwdd appear och- after , 

i last for ahoot * hwH*. There taa be« * ***H 5 - 


Uoc- ' 

woqVI last tor aootit r nocmt ioctc n*u t 

wrainesa for 6 an* tha and a low of 30 powsdt 1 srtf^ 
the past yaar X-ray aauaiaatiai stowwd ca«ltT* ~ 


Fk s Cue W J M. Typical X ray appearance of 
multiple gaatnc polypoda. 


uied polypoid mane* In the greater c ur ra tore of the 
stomach (Fig 5) Became there wma also a 3 year history 
of shaip intermittent pain in the right flank, pathology ta 
the kidney wts suspected, and X ray film aboard a right 
renal akulus. It waa then felt that posalbly the stomach 
symptoms might be doe wholly or partially to the kidney 
alone, and therefore It waa considered advisable to open t a 

r n the kidney Right prelollthotoiny waa performed by 
Syiveater B KdSey The patient a convalescence waa 
uneventful 

Secood arlminioD October 10, iQtr Tbc patient had 
been completely relieved of genlto-urinary aymptoma and 
had regained hit former strength- After a full meal he waa 
•tm troubled with a feeling of detention and tome cpl- 
gaatrlc pain. Re-eiamlnatkm of the atomach by X ray 
showed the aame multiple, amah rounded filling defects 
previously noted. The appearance waa that of multiple 
polypoala, hat malignant degeneratioc could not be posi- 
tively ruled out Gastric analysis allowed a total acidity 
equal to j cubic centimeters of ode tenth normal aodium hy 
droxlde 1 hour after 7 per cent alcohol and K hour after erga 
mloe. The red count waa 4.6 million, haemoglobin 35 per 
tent, and leucocyte count 13^000. the am ear aboard marked 
■chrotnia, aome polychromatopnllla, moderate anbocyto- 
da, and polkflocy toils. Occult blood waa preaent In the 
doola on two occasion*. Alter very cartful consideration, 
m view of hla aymptoma and the posxltffity of malignant 
degeneration. It waa felt that operation waa Indicated. 
Accordingly on November 4 a subtotal gastrectomy waa 
performed by Dr A. W Allen. Palpation of the stomach 


Fig 6 Case W J M. Drawing of spedmen removed at 
operation — multiple gastric polyposis. 


after the peritoneum waa opened revealed multiple polypi 
throughout the medial four fifth*. An Indaion 3 inches 
long was made 00 the anterior wall of the stomach thus 
exposing an area with numen*U polypi, varying from 1 
millimeter to 1 centimeter in diameter The mocoaa in 
this region waa literally studded with these polypi (Fig. 6) 
Three polyps were removed for biopsy and reported by 
froxen section to be adenomatous. The hand was then in- 
serted into the stomach and It was found that a small area 
at the cardiac end seemed comparatively free of polypi 
The opening in the stomach was closed the pylorus art 
across, and the stomach removed up to within « Inches of 
the cardiac orifice. There still remained one polyp on the 
posterior wall of the tmresected portion. This waa removed 
and the stump cauterised. A long loop posterior Polya 
anaatomoaia with entero enterostomy was performed. Path 
ologlcal report showed over one hundred pedunculated soft, 
granular polyp* from 0.5 to 3 centimeters in diameter A 
few Isolated polyps were scattered about the central mass. 
The ruge in the remainder of the stomach seemed larger 
than normal. None waa frankly invading the mnscnlaris 
or waa definitely ulcerated. On mkroaeopic examination 
the polyps were teen to be made op of a maas of normal 
glandular tissue In a fibrous thane framework. There was 
slight inflammatory reaction about some of the larger 
pofyp*, but no evidence of malignancy waa seen. The 
patients convalescence was uneventful- Seven months 
after the operation be waa seen In the gastrointestinal 
dinic, at which time be was free of symptoms, gaining In 
weight and strength, and back at work. 


&4 
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Although pathologicalK the polyps in thin 
instinct showed no positive evidence of malig 
narxy thev were multiple and adenomatous, gave 
definite symptoms nod might have caused severe 
bleeding: or become detmitel) malignant. 

One further case b a bo included to indicate an 
unusual complication vu severe massive haem 
orrhage from a small aderKsnatoos polyp 

\ d T It C II \ male, sped jo Tears, en- 

tered ti* hospital Pebroary i 033. beauw of »e\rrc 
hrtmtemem of td»)» dursUoo, sctoaipanled by estreiM 
*eskne»' md pallor For 3 year* b« had hvt resets of 
upper ibdormn*] pain wh> occ*»ioo*i rcwruiinj, and st 
one lime 4 ) ran he rorruted * corwlderible amount of 
Mood Odt yrs tgp he bejwn to complain of Un<th* *od 
rmoibort* in hn bsxU irat frrt Two month* *jo hit ep» 
(**iric pain became more w\eir titan ever before asd was 
not coo trolled by diet Behn • Nora Scotian flakln* cap- 
tain, bis eatinj ha bats had always been very iiTemUr 
Physical rcacimatjoo showed 1 »ril developed aral weO 
notansbed man, rrt retoe ly p«W aod almost morfbond 
The Latyne was cry rouoth Tbs pttlse rate an 1 Sand 
0/ poo* qiMltty Blood prrsrnr 1 »5 systolic, }o diastolic 
Laboratory studies show rd red event I j railCoo bwro- 
Ofiobm, 33 p« e»nt shite count, 4,000 Kene*r aboard 
mailed ramtwo In me and shape of the red blood cells, 
which acre adl tiled mhh h»3DOfdo6tn, occaawjoal stlppied 
cells, and poh chromatophiBa 1 be platelets a ere normal 
Two normobttsU « cry seen In \ lew of th* naan b^a 
onhaar diagnosis of bleedln* peptic nicer seemed most 
probable hat oa account of the Wood psctar* of prrnickwii 
a iurmo , and the known iwodatkm of pRiic potyimm 
with pernicious snwrnls. Lb tt Ilham B Castle of the 
Boston City Hospital, who happened to sea this patient, 
■oyjeatrd Urtdmj polyps as the disfoons Blood tr»n»- 
(uoon a as done cao the day of entry and a^aln 1 days 
later but, m spite of tbeae, j days after entry the blood 
pressure aaddeuly dropped to 80, the pulse rose to 150, 
and the pa ties t died Tbs day bef re death his temper 
atsrt rose to os j degrees and respiration to S, and 
some rilea sere heard it the left base, *utjrHinf an early 
bfooebopnenmonM in sdditloci In the bemorrhaje An 
topty cochrmed Dr Castle's diafooan of hwm on ha pe 
polyp of the stotnacb and pennooos anwmta and ihowtd 
abo a left loser lobar poemnetiU Tbs polyp measured 
s by 1 by 4 cm tenet cr was pedoncukted, and located 
4 3 centanetm Wow the cardla and 4 s era timet as frown 
the lewer Orrv Una 00 the anterior a»U of the stomach. 
There was no evidence (rossly ef mranoa of tbs *ab- 
mucosa c* of nlcaratlcn of the surface. UlcroscoplcaDT 
the re was aefl marked (aWritis with plasma csll fnftlrn tloc 
throe^boot the enure stomach and the 6m portion of the 
duodenum. There seas jiaadokr atromby and no parietal 
cells sere seen The polyp cooatsted of a mass of Urje 
dilated (lands, many of which were filled with polymer 
phonudear leococrtei and red eeQ* At the free maryi* of 
the polyp tbs ctpiJUncs aers dilated and filled with wood 
There was no evidence of malignancy P»tbalo(kal diag 
nosla. bleedlnj adenomatous polyp. 

Although wrch severe bleeding with htema 
temnn I* rare in polyps of the stomach, moderate 


bleeding with gross or occult blood in the ttoob 
is bj no means rare and should be senousjy con- 
sidered as an Indication for surge r) 

E7\ ALPATION 

Semptomatoiopy There is nothing pathogno- 
monic hi the history of these patient*. Lost cf 
weight and strength anorexia, epigastric pirn, 
nausea, and vomiting ore the most frequent r> mp- 
toms, but none is Invariable. Moderate bleeding 
b} rectum occurs m about 15 per cent of the cues 
Fatal bleeding with hxmatemois occurred in ooe 
case of this group, but it unusuaL 
Laboratory 1 Gastric analysis is Rdy 

to show a very low addit\ or an achlorhydria. 
The blood picture frequently is that of a primry 
anemia. In this series of 17 cases primary in rmu 
was diagnosed five tunes. 

\ ray tmmuutiitH The \ raj study is often 
the most helpful procedure in establishing the 
diagnosis, bet even the roost expert roentgrtoio- 
rtst is frequent!} unable to tell whether a filCcg 
defect is due to carcinoma or to a benign tumor 
Treatment Surgerj is usual!) to be advised 
because of the possflHlJt) of hemorrhage or of 
malignant degeneration. Each case, h merer 
must be deaoed on its own merits operative 
risk, sire of lesion, and seven tv of sj^mptow 
should ail be carefull) considered. 

covcx tmoxs 

In a senes of 17 cases 0/ gastric polyp* giving 
fairly sev'ere sjinptoms, there was mlcrosccpsc 
evidence of potential malignancy In 7 cases, or 
an incidence of 41 a per cent 

In view of thn high incidence 0/ malignancy and 
the tendency to moderate or even ver y * ev *T 
haemorrhage, radical surgery most be senocay 
considered m all gastric polypi. 

TT* »a tlwn »bb to exprosi theh tbsai* to D* T *■ 
Mafloiy for rorirwinj the pathology la the* cue*. 
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EPIPHYSEAL SEPARATION 0 T THE LONG BONES 

h. L. FLIASOV M D, F.A.C.S axd L. K FFRGUSON M D F.A.C.S PhudWhia 


T HE frequenc) of the occurrence of epiphys 
eal separations makes this subject one of 
considerable importance to the surgeon deal 
ing with fractures m childhood and adolescence. 
The accepted teachings lead one to believe that 
accurate anatomical replacement is desirable to 
avoid the possibility of deformity caused b> ces- 
sation of bone growth resulting from premature 
ossification of the epiphyseal cartilage 
This study of epiphyseal separation of the long 
bones is based on an analysis of i io cases from the 
records of the Surgical Outpatient Department 
and Surgical Service C of the Hospital of the 
University of Pennsylvania. The cases are con- 
secutive and have been followed over a period of 
i to 7 years so that the end results can be well 
determined. 

It is our purpose to show the results obtained 
in this senes and to point out (i) that premature 
ossification of the epiphyseal cartilage occurs 
comparatively rarely following epiphyseal sep- 
arations, (2) that the degree of reduction is not a 
factor in premature ossification of the epiphyseal 
cartilage (Figs, 1 2 and 3) and (3) that the ex 
tent of the epiphyseal injury cannot always be 
determined at tee time of the original injury 
The functions of the epiphyses ore, firat, to 
develop the length of bones second, to serve in 
the formation of joints, and third, to serve as 
attachments for hgamenta and tendons. They 
are intimately attached to the shaft by dense 
periosteum but have a sort of existence inde- 
pendent of the rest of the bone. Their blood 
supply is obtained mostly from the periosteal 
network of arteries which perforate the thin ex 
Jemal layer of compact tissue to be distributed 
throughout the spongy cancellous tissue within. 
Only one or two small vessels pass from the 
diaphysls to the epiphysis through the conjugal 
cartilage This accounts for the comparatively 
infrequent occurrence of necrosis of the epiphysis 
in traumatic separations, even when there is wide 
displacement (Poland) 

Growth of bone takes place from the diaphyseal 
surface of the epiphyseal cartilage. Ossification Is 
accompanied by a growth of cartilage on the epi 
physeal aide of the disc until the cartilage finally 
ossifies. The age at which the epiphyses become 
ossified and the age at which they join the shaft 
of the bone varies quite widely in the statements 
of the numerous authorities on the subject The 


epiphyses ossify first, and bone growth is there- 
fore least at the end of the bone toward which 
the nutrient artery is directed. Since these ar 
tenes run toward the elbows and away from the 
knees, it would follow that the epiphyses most 
concerned with bone growth in the upper extrem 
it) are the proximal epiphysis of the humerus and 
the lower epiphyses of the radius and ulna. In 
the lower extremity however the lower epiphysis 
of the femur and the upper epiphysis of the tibia 
are the most active. The fibula, however is an 
exception to this rule since its lower epiphysis 
is the last to osaih 

Epiphyseal separations are described as frac 
turns m which the line of fracture lies wholly or 
in part in the epiphyseal line. They are often 
associated with a fracture at the end of the diaph 
ysis, and usually the epiphyseal cartilage is 
earned with the epiphysis in its displacement 
When the separation is complete the periosteum 
is frequently tom from the diaphysis for a con- 
siderable disunce- 

Epiphyseal separations occur with the least 
trauma in the first decade of life and at this 
penod their reduction is most easily performed 
As the child grows older the epiphyseal line be- 
comes more irregular so that greater trauma is 
necessary to produce separation and more chffi 
culty is experienced in their reduction. The cause 
of these injuries is, in most cases trauma prodne 
mg a strain of the ligaments about a joint. The 
epiphyseal hoe, bang the weakest point, gives 
way Of 201 Injuries in the region of joints m 
patients within the epiphyseal age, separation 
occurred in 114 cases an incidence of 38 9 per 
cent. The site of separation was most often at 
the lower radial and lower humeral epiphyses. 

The subjective symptoms are frequently not 
marked especially m separations of bones of the 
upper extremities. In many cases the pain is so 
slight or short lived that the injury Is overlooked 
and regarded as a sprain until after 24 hours or 
more when sufficient soreness appears ax the 
member is used to recall the injury to the pa 
tient s attention. Swelling and ecchymosis mav 
be very alight, especially when the separation fs 
only partial Many of the objective signs on 
which the diagnosis of fracture is based may be 
absent or difficult to ellat Crepitus when pres- 
ent, is soft or mufiled and is frequently described 
ax being like the sensation of wet snow being 
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Jxnnchetib U^iKL It may e^> be mistaken 
kin oepitui tome time* occurring in 

jobU. Preternatural mobility b uwally hard to 
obUin due to the difficulty grasping 

^ occur* to 

d ^L to . U Wh ^ c i* normally present 

Roeutgen-rmy diagnosb 1 * «bo not VithoL 

mb* ^ l*^ ° CQJr WoTC thm I* m 
«*ified cplphyie*J center cannot be demonstrated 
rocntgenolo^caliy Even thoae which take place 
t a n ^Si oni J ed a pcewnt are Sf?S 

t»rdto aherw ante* there b a dbplacement or an 
accompanying putting off of the thaphyibl end 

e£5e£ 

eniphyib W!th deformity in the region of the epi- 
physeal Ene, or lign* demoratrablc by roentgam- 
gram^ Many infttne* in childhood and youth, 
,, , DOncnf thcw «««, are un- 

doubtedir epiphyseal aeparation* of war degree 
and in these case* the dlagncab must be nuide 


clinically oc the hosa of the hbtory of an infury 
penbtent point pressure tendernan it the dteef 
the epfphjwcal line, and usually wane dbabffitr 
in motion of the adjacent fomt These patjena 
hoerve the Mine treatment ai thoae in wbora 
roentgen diagnosb b made, and in many case* a 
roentgen-ray diagnosb b possible at a fa ter dale 
when fagna of calcifying calhu mate their appeir 
»nce (Fig*. 4 , s 6 7 8) 

Repair take* place following epiphysetl KR 
aration in much the same way as it does fa the 
OB^eons portion of bone*. Callus forma Um b, U 
® role, less than that observed in fracture*- Union 
practically alwayi take* place. Accurate ana- 
tomical reduction of the fragment* b to be desired 
in these injuries because (i) disabilities may re*olt 
from deformity of tta adjacent joint, espedaBr 
in epiphyaeal in jane* about the elbow joint, or 
(») th ere may otherwise be a disturbance fa the 
growth of the bone. Authorities have taught that 
unless accurate reposition of the epiphyws a 
accomplished bane growth may be delayed « 
halted due to premature ossification of the d*" 
physod cartilage. Thb result b infrequent fa 
our experience (Fig*. 9 10,11 is) 
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Bg 4. Figs F 4 r 6 F «7 FlgS. 


Fig 4. Vorrmn G. aged 9 year*, fell on left efbow Secondary fracture of the radio*. Epiphyseal displacement 

Roentgen-ray diagnostl poaaibie epiphytal separation of the lower ulna now apparent The callui formation at 

of the Internal epfcoodyle June 7 19 w. the epiphyseal hoe Indicate* that the ulnar eplphyars wn* 

Fig. 5 Same patient. Fire week* later calcification dirolaced at the time of the first injury 

about the detached epiphysis makes diag poaa certain. rig. 8. James D aged 8 years. Two years before bad 

Fig 6 John McD aged 13 year*. Fell on right fore reduction of posterior dislocation of elbow and Separation 

arm. fiU enrwit, buckle fracture of radius, auprastyiold of the internal epicondyie. He now shows fragmentation of 

icrei, July *7 1919. the olecranon with separation of both epicondyie*. A 

Fig. 7 Same patient as Figure 6 August t 6 , 1919. normal compound centCT here must be borne In mind at the 

Four weeks later patient feD from bicyde on right forearm. olecranon. 


A study has been made here of no epiphyseal 
separations, all of which have had positive roent 
gen dmgnoses and are more than one year old. 
Follow np results were obtained m 60 cases. 

These cases were divided as in Table I. 


TABLE I — EPIPHYSEAL SEPARATIONS — 
INCIDENCE ACCORDING TO BONES 

Radio* 

Upper epiphysis 1 

Lower epiphysis 48 


EPIPHYSEAL SEPARATION OP THE LOWER RADIUS 
During the growing period epiphyseal separa 
tions occur almost fla frequently as do fractures 
m in junes in the region of the wrist Table II 

S ves the incidence of 141 such injuries occurring 
the epiphyseal age taken from the records of 
our Deportment of Roentgenology 
The lower radial epiphysis is separated more 
frequently than any otner in the body In this 
senes are 48 cases nearly as manj as afi the other 
types collectively These (separations occur most 
commonly between the ages of 8 and 18 and are 
almost always due to indirect trauma a fall on 
the hand (38 cases) or cranking a car (7 cases) 
The symptoms maj be very' slight when there is 
little displacement. A localized sharply defined 
line of tenderness over the epiphyseal Line or pain 


Humerus 

Head 

Lower epiphysis 
External epkoodyie 
Internal epicondyie 
Both epicondyie* 

Ulna 

Lower epiphysis 
Olecranon 

Femur 

Head 

Lower epiphysis 
Lesser trochanter 

Tibia 

Lower epiphysis 
Fibula 

Lower epiphysis 
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on movement of tbe » rfat may be tie only signs 
present in reduced or slightly displaced separa 
tlons When displacement does occur it u prae 
ticallj always posteriorly and It produce* * de- 
formity whidi is lower and less marked than is 
found In the *uprmst\lotd or Collet fracture In 
ad nits. Separations occurring in patients in the 
teens are frequently associated with a wedge- 
shaped fracture of the posterior edge of the dia 
physb, seen most easily in the lateral roentgeno- 
gram or a fracture of tbe ulna, especially of tbe 
atykad (Fig* 13 14, *5 > 6 ) 

EpmnSEAL SEPARATION OT THE LOWER 
RADIUS AND ASSOCIATED INJURIES 
So frequently is a fracture 0/ the ulnar styloid 
an accompanying Injury that any patient in tbe 
epiphyseal age showing the injury should be sus- 
pected of having an epiphyseal separation of the 
radius whether or not it is shown in the roentgeno- 
gram (Fig 17) In the diagnoab, tenderness over 
the ulnar styloid should lead one to think of the 

TABLE H — INCIDENCE 


Fracture rariha akaw 36 

Fracture radius and ulna JJ 

Trartura ulnar styUd 7 

1& « 

Ep^hyseal sepantloa kmfT radios pins 

(rtcturt of dtaphytis « ulnar styloid 33 

Epiphysis separata® krwrr ulna plm 
IxactuTt rsdija I 

Ep^hyah separation krsrw radios 31 


63 +5 


possibility of separation of the lower radial eff- 
phvaii in an individual under 10 years of age the 
approximate time when this epip&vib unite* with 
the shaft 

When displacement is present, early fluoro- 
scopic reduction b the recommended treatment. 
With the hand in palmar flexion, dorsal pressure 
over the epiphysis usually will accomplish replace- 
ment and once reduced there Is httle tendency to 
displacement if the wrist. Is held ra acute palmar 
flexion. Light plaster splints molded to the pad 
with gauze bandages maintain the reduction- 
When there b httle or slight displacement, * sin- 
gle anterior plaster splint gives sufficient lm- 
moWHzatJoo and permits me of tbe fingers dadng 
the splint wearing period. Early active and pas- 
sive motion under supervision Is encouraged, u 
in afl fractures near joints. Calcification b usaaBr 
sufficient at the end of 3 weeks to permit removal 
of the splints with limited function in a »Sng >' r 
another week. 

Twenty -eight 0/ tbe 48 patients hare retamed 
for foBow-up examination from s to 7 yean *«« 
their injuries. All 0/ those examined bare nor 
mally functioning amts, without any 
strabie disturbance of growth or any evaJe nff 
deformity except a slight thickening of the wrfch 

TABLE m. — ASSOCIATED nTJUMES 

o- 

Epfpfiywa] trpantkn lower radlm aka* ^ 

Epfpbywal irrarattoo pha fracture of dtapfcyifc. J 

Efifpfcyaeal aeparatien pfu» fracture cf diaper"* j 

md tJmr atyioid > 

EptphjMl *ep*ratkm nha fracture 
Epfpkywad »rp«i*Iioo both radf** mod ale* 
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FI$ 'S- FI*. 14. Fig 15 Fig 16 Fig 17 


Fig 13 \V K aged 11 yean. Reduced epfphy**l Fig. 16 Thom** C *geduvt*n. Foaterior dunUce 

*epa ration lower radial, mgnt of the lower radni eplphy*!* with wedge-thaped 

Fig 14 Vince L. aged 11 yt»r*. Reduced epiphyaeal fracture of the dlaphyaia. 

•epaiatlon lower radial with alight fracture of the diaphyii*. Fig 17 Margaret C., aged 11 yeara. Matted penterwr 

Fig. 15. Charles B aged 10 yean. Reduced eplphvieid duplacement of the tower radio* with fracture of the op 
•epa ration lower radiu* with wedge-ahaped fracture cd the of the ulnar itjtoid are demonstrated In the roentgeno- 
poaterior aspect o< the diaphyn*. grata. 


Six of the patients followed are reported by the 
roentgenologist to have had Incomplete reduction 
of the epiphysis but the results in these cases 
were as good as those in which the reduction was 
perfect (Figs- s8 xy see also Figs. 0 10 xi, 12) 
These patients vaned m age from 8 to 14 years 
and most of them came for treatment some time 
(3 to 14 day*) after their injuries. Unsuccessful 
attempts at reduction were made m most cases. 
The results obtained Indicate that energetic 
efforts to reduce the displaced epiphysis in late 
cases are useless and unnecessary in the younger 
age groups. Certainly open reduction with re- 
placement of the epiphysis is rarely indicated. 
The above would seem to indicate that conserve 
tism should be the rule in dealing with displace- 
ments of the lower radial epiphysis. 

6epabatto\ of the lowee epiphysis 

OF THE UtNA 

Thu epiphysis is formed about the fifth or 
rfrfh year and joins the shaft at about the twen- 
tielhyear It is firmly united to the radius by the 
anterior and posterior inferior radio- ulnar liga 
merits and articulates indirectly with the carpus 
through the triangular fibrocartflage attached to 
the base of the styloid. This is tbe cprphvsis 
which last unites to the shaft and from which 


comes most of the longitudinal growth of the 
ulna. 

This separation occurred 9 times m the senes. 
All of the patients but one were between the ages 
of 13 and 16 years. In each case there was a his- 
tory of indirect trauma falls on the band m 5 
cases and back fire in cranking automobiles in 4 
cases. 

Epiphy»eal separation of the lower ulna rarely 
if ever occurs uncomplicated Because of the m 
direct relationship which the ulna bears to the 
hand, the brunt of the force is transmitted to the 
lower radius and indirectly to the ulnar epiphysis 
by the strong radio-ulnar ligaments. As a con- 
sequence separation of the lower ulnar epiphysis 
is almost invariably associated with a fracture or 
epiphyseal separation of the lower radiu* (Fig 
20 see also Figs. 5 and 6) Posterior displace 
ment of the epiphysis is the rule. 

Fluoroscopic reduction of the epiphyseal sep- 
aration and of the accompanying mjury to the 
radius is the treatment of choice Uiualh slight 
palmar flexion is the position which most easDj 
mam tarns reduction and light an ten of and pos- 
terior plaster splints molded to the part give the 
most comfortable immobilization Active and 
passive motion, with the wnst supported in tbe 
grasp of the surgeon s hand, is begun after tbe 
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n. 



F* 1 



FT* ig 



FI* » 


I « A. hksitor *jrd i \emn Came f or tmuami i 
•rtU ■Tier faJt oo the hand Rorntgrp a yraa (X-totorr it, 
)grX ibo*in* marked posterior di«pJaccnKflt o t the lower 
r»dL*l qvnhyni « Ith wedge (rwtnre of the »dpurr*t d»* 
phjwa YttrrapU at rrdufOoc (ailed to Impede tha 
position 

lift ig Same pattern as ui r«ura i8 Roentgenogram 


Smerflber i igjj, 4 years taler Practkafly norsoi 
rpiphyseal derrlopmrtL Separatloao/ thosUartrjtil 
FI* 10 1 Larry Q aard tft yran. I lured mitia* * 

car Separation cJ epfpbjwJ* d both radjtu and aha * 
ariv with fracture 0/ the ulnar epiphyab Tkh pstlest 
kaj a perfect aaatomjd! and functional retail 7 jesjllfw 
injury 


first week and the splint* are removed in 3 to 4 
week*. 

Follow op examinations have been made In 5 
curt AH of these have perfect functional results 
and in r case oni> was there an) anatomical de 
formit\ Tha patient who had abo a fracture 
of the poatenor Up of the diaphysi*, and a supra 
atylofcf fracture of the radiua was reported by 
the roentgenologist aa having had a perfect reduc 
tfcm. She dow nas t very alight ufaar deviation 
of the hand which is shown b> roentgenogram to 
be due to premature ossification of the epiphyseal 
cartilage (Fig 1) In view of the fact that growth 
of the ulna takes place mostly from the lower epi- 
physis, the very slight amount 0/ deformity pres- 
ent Is noteworthy The number of cases of this 
separation of the epiphysis is not sufficient for 
us to generalise as to the effect upon subsequent 
development. 

SEPARATION or Tim UPPE* DPCTTYUS 
or THE RADIUS 

The nucleus foe the bead of the radius usually 
becomes apparent in the roentgenogram daring 
the fifth year Ossification occurs irorn several 

TABLE IV — INJURIES ASSOCIATED WITTI SEP- 
ARATION Of LOWER ULNAR EPtPITYBIS 

Cww 

SoprutyioW fracture radio* 1 

Fructurr dJaphyaii ulna and radhu fractare abort 

*0pra*tyWd k*d * 

Radios (radar* abovt aopraatyfeid Wrtl 4 

Epfpkyaeal aeparmtkxi lower radha * 


centers which join together and unite with the 
shaft during the seventeenth rear The epfphjie 
forms od) the proximal bait of the radial field, 
and is entirely ultra articular It is surrounded 
b) the firm orbicular ligament Separation a tin 
epiphysii is rare except fa association with p« 
terior dislocation of the elbow 

The afagfa case in this aeries was sustained by* 
fall 00 the outstretched hand The chief defer®- 
ity was due to a poaterior dislocation of the efco* 
the epiphyseal displacement of the radal 
was reduced with the reduction of the dakaa* 

F ^be treatment 0/ this injury varies soc*^ 
with the conditions found If the entire 
is displaced and can be minced Immobflhan* 
fa the Jones position for 3 to 4 wttk *“ "“S 
sufficient If the epiphysis b fractured or 
placed that closed reduction i* Imposm* 
tion with removal or replacement of the q 
is indicated. 

SEPARATION Of THE OLECRANON IWrST* 3 
Separation of the upper mtphyib, fS 
occurs very infrequently This T* 1 ' iL^-eki 
tppeari during the ninth of tenth year, 
the upper part of the oteertmoa am <** j 
the Insertion of the triceps. Between the 
14 and 16 when union with the olecranon 
the epiphyseal line is very 

taken for fracture. Between the fifth ,, 
year*, two centers of oadficaticm may « ' ^ 
fusion usually takes place during tl* nlfllb ™ 
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The single case in our series was a boy of 13 
years who fell on h Is elbow while skating Sep- 
aration of the olecranon and fracture of the epi 
phyais resulted He made a good recovery after 
fixation on an internal nght angled splint (Fig aa) 

EPIPHYSEAL SEPARATIONS AT THE LOWE* 
EXTREMITY OF TTTE HUMERUS 

In order to understand lower humeral epiphy 
seal separation it is necessary to be familiar with 
the nature of the epiphyseal development in this 
region In one stria of cartilage at the lower 
humerus ossifying centers are developed for the 
capltellum the internal epicondyle, the trochlea, 
ami the external eplconavle, respectively (Fig 
*3) During the thirteentn year the three exter 
nal centers unite to form the lower humeral epi 
physis which fuses with the fthAft in the sixteenth 
to seventeenth year The internal epicondyiar 
epiphysis remains separate and urn tea with the 
shaft during the nineteenth year This means 
that after the thirteenth year, a separation of the 
lower humeral epiphysis may leave intact that 
of the internal epicondyle. 

The line of the epiphysis 13 transverse at birth 
but in early youth, the age at which most separa 
tioni occur, it extends obliquely downward and 
inward from a point just above the external 
condyle to one below the Internal epicondyle. 
This obliquity of the epiphyseal Ime may account 
in part for the frequent lateral displacement of 
the epiphysis and for the difficulty in maintaining 
accurate reduction This difficulty is somewhat 
compensated for by the fact that the joint capsule 
u attached above the epiphyseal line, so as to 
enclose all but the Internal epicondyle Epiphy 
seal separations therefore enter the elbow joint 
and consequently cause much mtra-articular 
swelling but no great displacement of the frag 
ments unless accompanied by a severe tear of the 
capsular ligaments. 

Up to the age of 10 about one-fifth of the 
growth of the humerus is believed to come from 
the lower epiphysis, but after this time there is 
Id tie growth from the epiphysis, hence its separa 
tbn has little effect on the length of the bone, but 
because of the large part it plays m the formation 
of the elbow jomt accurate reduction is important 
if normal function is to be preserved (F%s. 24 
*5) 

Injuries about the elbow w childhood and 
youth result in epiphyseal separations somewhat 
le» frequently than m fractures. In 93 patients 
within the epiphyseal age there were 37 (30 8%) 
in which injuries resulted in epiphyseal sep- 
arations (Table V) 



Fig si WL fl \ . aged 10 yean. Separation of upper 
epiphysis of radios with fracture of the dhphysb. 

Fig. ix David aged 15 years. Separation of the 
olecranon epiphysis with fracture of the epiphysis resulting 
from fall on the elbow litre the existence of multiple 
ossification centers mnst be remembered 


TABLE V — INJURIES ABOUT THE ELBOW JOINT 
IN EPIPHYSEAL AGE — 93 CASES FROM THE 
DEPARTMENT OE ROENTGENOLOGY 

Cases 

Fracture lower humerus 36 

Fracture olecranon or coronoid 6 

Fracture of head of neck of radius 11 

Dislocation of dhow 1 

Dislocation and fracture 1 


56 

Epiphyseal reparation with fracture or dislocation 7 

Epiphyseal reparation of humerus 
Internal epicondyle 1 7 

External condyle 8 

Both condyles 3 

Epiphyieal separation of ulna 
Olecranon 1 


J7 

In this senes there were 36 cases of separation 
of the epiphysis of the lower humerus divided as 
follows 

TABLE VI — SEPARATION OF EPIPHYSIS OF 
LOWER HUMERUS 

Cases 

Lower humeral 3 

External epicondyle D 

Fxtemal epicondyle pins fracture of dlaphyiis 4/ 5 
Internal epicondyle- 04 

Both epkoodyies r 
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Flf *3 np*pbj^r»l drrdopment ol Lb* lower hnrnrrw 
tn a child 4 \r*rj oid (Trod PohixJ 1 Trtrm*sk Stf 
tret#* tf lit ] fiptr id ) 


rations of the lower humeral epiphysis, 
including the external eondvfe (Fig*. 16 17) mav 
occur at an\ time from birth to 15 or 16 years ol 
age The age* In tbeie n cue* fell bet Keen 1 
and 13 Tbe> mav be cauaed by either direct or 
indirect trauma and produce much the same 
symptoms as do supracondylar fracture*. There 
{* usualh pain and tenderwaa on uae of the elbcK 
and on pressure over the external condyle. Swell- 
ing a often considerable, doe In port to an effemon 
into the elbow joint because the Joint capsule 
extend* above the epiphyseal line In about one 
half of the case*, the patient* were not brought 
for treatment until 1 day* or more after the 
Injun Pain was not a prominent symptom un- 
its* joint modem »u attempted, and the out 
itanding jymptom was the penxbtlng swelling 

The usual displacement la poe tenor and/or 
lateral and in moat cases the perloateum b car 
ried back with the epiphyseal fragment This b 
probably the cause erf the later thickening of the 
lower end erf the bone 

The diagnosis must be made from dislocation 
of the elbow and supracondylar fracture. The 
points In this diagnosis may be shown in table 
form (Table \ II) 


TABLE VII 


EffpkjW»l «rf*j*l**i 

IVdotfa* 

WncWiWtwon 

Ugdcai(k« 

IwhUo W lonam 

'J*xm ti t*eam 

crrjic** 

K.OW. 

Cr<?ivm 



Oto-^lc»4)br 

LaimJ 

"StSSf*' 




Otfa«T«*7 «t iftl ■ 

Le“ 

DrUrmXY ilm 

*"14( 



Fk *4 rijr »j n* irf. 


n* *4 Hdith C «rd 11 year*. laired riybt (Bar 
m »ieddtna wccldrat. Dtwatwk FcbraiT 4, i9»3i f Pk*r 
Mi »rp*r»lVi3 ol tV Internal cc««i)le wUi tfljlrt 
roent of Lbe frtjroenL 

F% »j Same palletU u In ITjrere U. 1 JW < 

Ultr L\ Ideally Uwrt was* dl^Umwest of the tnxllar 
rpfpbjnl* at Lbc orsdnal Injure The troeblr* and hnerwl 
cnodyie hare united In roeitu dHpUcerneot. 

Flf JO Raymond L ayrd 11 yrwr*. FeD itriifcj tfl 
elbow Separation of rptphy*f*of extern*! cpfnwdjk. 


Treatment la cases without difpficnnrnt cuv 
sbted in brat lofl In the Jones pontjon. V»hct 
there wax displacement fluoroicopfc redueboo 
was practiced with the application usually of tk 
Elktxoo piaster dressing with, the tnn held talk 
lateral hyperfleied pod lion for 10 day*. P**'* 
motion was given early followed b\ ballnf am 
massage after the third week. 

Follow up results wore obtained fat 9 of the it 
case*. Five 0/ these were without deformity «m 
had perfect function of the elbow Four * 1 “”“ 
some limitation 0/ flexion on extensio n, an d ■ 
one case there was marked deformity prewnt 


»Ep\iAno'< or the rxrcsx il grtcoxirrui 
EKPmfii or the irujreio* 

The Internal eplcondvlar eplphy^* B 
from a separate onfficaboo center which 
at about the fifth year In the cartHagnxaa 
over the end of the humerus. The oevtg^~~ 
and downward growth of the d«*phv*a **^*7 
the epiphysis Internalh so that the internal X 
condyle becomes separated from the . 

lower epJpfcyib and at the twelfth cr p lirt 'Yr 
year b a distinct, detached epiphytal P^ 
pot communkfttlag with the Joint- It an "'i 
the shaft in the twentieth to the twerUV 

year It serves as the origin of many aft** 

muscles of the forearm, vis-, the tX 
radialb, the flexor carpi ulnar!*, the flew 
lunus dlgitornm, the palmaris kegus, v 
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Fig »7 Mttud \ aged 9 year*. Fell from tree. Pmln 
and teademeM at eplpny*eal line. Reduced epiphyseal 
KpAntlon knwr ham era. 

Ftg 18. Aikle T aged 8 year*. Fell on elbow Eplphy 


seal •epaimtlon of latenud eptcondyte. 

Fig 1 9- Vincent S-, aged 14 years. Fell on arm. 
Roentgenogram dHclotes epiphyseal separation of head 
of hnmenj*. 


of the pronator radu teres. Thu muscular attach 
ment probably accounts for the downward dis- 
place m ent usually found In. the separation, of this 
eptthyris (Fig 28) 

One other anatomical point should be empha 
sued m connection with this separation. The 
ulnar nerve panes around this epiphysis In a 
canal the roof of which U formed by a fibrous 
band passing from the epicondyte to the inner 
side of the olecranon. This relation of the nerve 
to the eplcoodyle accounts for the not uncommon 
involvement of this nerve in epiphyseal separa 
tion. 

Separation of the internal epi condyle occurred 
more frequently than those or the external epl- 
condjle In this series — u, cases Direct trauma 
was the cause in 16 of the patients. All but a few 
patients were boys between the a^es of 8 and ja 
As is the case with slight separation of the lower 
humeral epiphysis, the symptoms at the time of 
injury are often mistaken for those of a sprain 
but may usually be diagnosed on the bass of 
pam and sharp tenderness over the condyle 
swelling on the inner side of the elbow and pain 
on motion, especially rotation of the arm. 

The separation was complicated by a disloca 
tmn of the elbow In 2 cases. 

The treatment consisted of fixation In the Jones 
position or on on internal right angle splint for 
two weeks followed by semi fixation in a sling 
and physiotherapy 


Follow up results were obtained in 15 cases 
In 12 cases there was a normal anatomical and 
functional result In 3 patients, there was a 
limitation of motion at the elbow and one case 
showed some deformity by roentgenogram 

An Interesting feature, and one which has not 
been well emphasised in the literature is that 
ulnar nerve injury may follow separation of the 
epiphysis of the internal epicondyie. This com- 
plication occurred in 5 cases and was character 
ued by a numbness or loss of sensation in the 
ulnar distribution m the band The symptoms 
disappeared under conservative treatment 

INJURIES ABOUT THE SHOULDER JOINT 

Injuries about the shoulder joint very occa 
sionally produce epiphyseal separations. In this 
series, there were 2 cases. The upper humeral 
epiphysis forms dunng the fifth year from the 
coalescence of the nuclei of the lesser and greater 
tuberosities, and that of the head It unites with 
the shaft dunng the nineteenth and twentieth 
year The epiphysis is concave and rests on the 
end of the diaphysis like an Inverted cup It is 
for this reason difficult to displace, and separa 
tkms, when they do occur are usually incomplete 
Growth of the humerus takes place largely from 
the upper epiphysis, hence early and accurate 
reduction is recommended. 

The two patients, n and 15 years of age, fall 
within the period when this separation U most 
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Incidence of such injuries 13 slight In childhood, 
a fall backward with the leg fixed as when the 
child is held in arms is said to cause a separation 
of the epiphysis by extreme extension This Is 
hel d by some authors to be the most common 
injury to the hip in childhood 
The common type of epiphyseal separation of 
the femoral head is that which occurs in adoles- 
cence. It rarel) is seen below the age of 10 years 
The cause of the separation is not defimtel) 
establohed. Trauma, although apparently an 
etiological factor does not entirel) explain the 
lesion. Key points out that if the degree of 
trauma encountered in these cases were sufficient 
to cause epiphyseal separation in the normal 
adolescent, then epiphyseal separation would be 
almost universal because the average adolescent 
suffers a number of such injuries yearly Because 
many of the patients with this lesion are of the 
fat, overgrown type, Wilson and others believe 
that an endocrine unbalance probably a hypo- 
f unction of the pituitary, plays an etiologic rile. 
Balenswag (1) and Buchman (3) look upon the 
condition as one of a low grade osteochondritis 
which may be initiated or accentuated by trauma 
This theory is supported by the roentgen findings 
in these cases Key suggests that during the 
period of rapid adolescent growth, there may be a 
stretching, thinning, and consequent weakening of 
the periosteum spanning the epiphyseal line, thus 
permitting easy separation of the capital epiphysis 
on slight trauma 

The names given to this lesion, ‘slipping epi 
physis n epiphyseal coxa vara, femoral osteo- 
chondritis of adolescence and so forth are proof 
of the uncertainty of the etiology (Figs 30, 31, 
3U 

Separation of the capital epiphysis of the femur 
occurred twice in thi* series and both of these 
were probably cases of so called slipping epiphysis 
or osteochondritis jo venal is femona Both pa 
tientx were in the uanal age period 11 and 13 
years, and the history was typical of this disease 
bs it h described The patients walked with a 
hmp and noted pain in the region of the left hip 
for a month or more when whue walking on level 
ground they suddenly fell hackward The) were 
unable to walk or to move the affected leg and the 
foot assumed the everted position with the leg 
extended *0 that the) were mistaken for fractures 
of the neck of the femur Tbe treatment In both 
of these cases consisted of reduction of the separa 
tion under fluoroscopic control With the limb 
in extreme abduction a Whitman cast was ap- 
plied and allowed to remain in place for 8 to 12 
creeks. Gradual weight bearing was then en 



Fte 33 Joseph H. tged 13 year*. Fell while running* 
unable to walh. Epiphyseal *epormtkm of right lesser 
trochanter One ye*r a ter an Identic*! lesion occurred on 
left side. 

couraged. Both of these patients have good 
functional results. In one there is a premature 
ossification of the epiphyseal line with about one 
inch shortening 6 years after his injury 

SEPARATION OP THE LESSER TROCHANTER 
OP THE ESUTJR 

The lesser trochanter of the femur appears m 
the roentgenogram at about the thirteenth year 
and usually joins the shaft during the eighteenth 
year It is rarely separated by direct violence 
but there are a few cases on record (MacAusland, 
SonnenscheJn) of separation due to muscle pull. 
The 2 cases in this group occurred In the same 
patient The first separation appeared on the 
right side at 13 years of age and 1 year later sep- 
aration of the opposite side occurred In both 
instances the history of the accident was the 
same While running the patient fell, experienced 
sharp pain in the upper Inner thigh ana was un- 
able to walk. Examination of the Injured part 
showed no shortening but tenderness and swelling 
over the upper inner thigh and inability to flex 
the thigh This patient made a complete recovery 
of function after fixation of the legs in splca casts 
(rig 33) 

EPIPHYSEAL SEPARATION OE THE LOWER 
rEirus 

Injuries about the knee joint in the growing 
age most often result In sprains or injuries to the 
cartilages of the joint. Only severe trauma causes 
frartures or separations of the epiphyses. There 
were but 10 luch Injuries In this senes divided as 
In Table V 

The lower femoral epiphysis is believed to be 
the only epiphysis showing an ossification center 
at birth. By the fourth year, it has become largely 
calcified but it does not unite with the s|Wt 
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until the twentieth year or even u late U the 
twent\ fifth war in tome cases According to 
Oilier the growth from the lower epiphym of 
the femur is about twice that from the upper 
The diaphyseal surface of the epiphysis assumes 
t shallow cup-shape with a media a anteroposterior 
ridge which fiu into a lhallow rrcow between 
the blunt projections of the condyle portions of 
the diaphyses The epiphym loci odes the whole 
of the articular surface of the femur and lies 
almost entireh within the *yr»via of the knee 
and to it are attached the ttwng crucial and 
lateral ligaments of tbe joint. 

Separation of the lower femoral cpinh)ns is the 
moat common epiphyseal injury in toe region of 
the knee Indirect violence is tbe most frequent 
cause the tibia acting as a lever to produce hyper 
enensioci in the knee Joint through it* strong liga 
mentous attachments. In addition, there is often 
added the factor of tonm The Injun is often 
spoken of as the cartwheel fracture ” because 
It was frequently caused by catching the leg in 
the revolving wheel of a wagon in the day* when 
horse drawn vehicles were more common. In the 
present day other types of trauma are by far tbe 
more common Tbe separation occurs most fre 
quently between the ages of 8 and 14. The dis- 
placement of the epfphysts is usually anterior 
carrying with it the tibiofemoral articulation, and 
producing a hemarthrosls of the knee joint. The 
sharp posterior edge of the dbphysu projects 
downward and backward into the p^Gteal space 

TAB Li \ 

Cm 

Fracture* of Lb* lower femur 4 

Fracture* of he*d of tlfcis 3 

Epiphyseal »cp*ntlan lower femur 3 


(Fig*. 34 and 35) Thh displacement Is the a** 
of the frequent complies Lioos of the Injuries, iu 
injuries to the popliteal vessels and nerves, ofiei 
necessitating amputation or earning panhwi 
Before attempting reduction an exunmatix 
should be made especially for signs of injury to 
the popliteal vesaett and nerves. MacAnuasd 
and Moorehend empfurire tbe Import* nee « 
aspiration of tbe knee joint in recent injuries 
This relaxes the tension in the joint and males tk 
reductioo easier Reduction Is best acaxnpkboj 
by manipulation under general amstheso to 
fluoroscopic control. Tbe knee is hvperexttncW 
and then by traction upward on tbe thigh c» 
downward on the leg the epipbvn* Is rcphcfd 1* 
its normal position aa the knee ts flexed. 

According to Patterson, there b httie ttndmcy 
to displacement once reduction has been ar eas' 
pJohed. He applies tnctfoo with early pa y 
and active motion. \ piaster-of pari* 
fag the leg fa acute flenoa, is tbe usual metbedo 
treatment, but Cotton and Griswold ha\e*- 
carded this dressing because of the dkxe**} 
produced and now maintain tbe scotch ■y?" 
posftioo by simple adhesive. To avdd dtfMW 
In the knee joint, early motion b adriwd 
Griswold reports an excellent result m t 
which motion in adhesive dressing w*s 
beginning oq the day after red act fan- 
primary operation Is advised b\ seme 
(Patterson) It teems better to reserrefaht*®" 
procedure for tbe late cases or those 
oe reduced by manipufcoicwi under the 

In this aeries there were 3 cases, sh tanas 
tvpfcal anterior displacement of tbe 
One patient was is and tbe other twx 1 iTJ 
The voungest patient fell backward wit 




caught in an Iron step the 2 other displacements 
occurred In automobile accidents. 

In all 3 cases good reduction was obtained by 
manipulation under fluoroscopic control- In one 
patient the dorsalis pedis and posterior tibia! 
gave no pulsation before reduction and In spite 
of the reduction gangrene of the leg developed 
necessitating amputation. Perfect anatomical 
and functional remits were obtained in one of the 
other patients. Hie third patient had an excel 
lent functional result but about three-quarters of 
an inch shortening Roentgenogram snows pre- 
mature ossification (Fig 36) 

Separation of the upper epiphysis of the tibia 
occurs very rarely It is usually the result of 
direct violence There are no cases of this injury 
in this series 

etottybeal separation about the ankle 
JOINT 

Separations of the lower epiphyses of the tibia 
and fibula occur not Infrequently in injuries at the 
ankle during the epiphyseal age Thirty four in 
Junes In this pen 00 taken from the records of the 
Department of Roentgenology were divided as 
in Table XI 

Of the 34 injuries of the ankle region in the 
epiphyseal age, 6 (18 per cent) were epiphyseal 
separations alone or associated with fractures. 


The lower epiphysis of the tibia begins to ossify 
during the first year of life. By the fourteenth or 
fifteenth rear practically the whole epiphysis is 
osseous except the thin line of the epipnvseal 
cartilage. It unites with the shaft during the 
eighteenth or n i n eteenth year The Une of the 
epiphysis is nearly transverse, but its upper sur 
face is traversed by irregular ndges which fit into 
depressions on the diaphysis to make a rather 
firm union. The epiphysis forms the entire weight 
bearing surface of the tibia and the internal mal- 
leolus lo its outer edge are attached the strong 
tibiofibular ligaments. 

Most of these injuries are caused by abduction 
and torsion of the foot or by direct violence 
(Bishop) The usual displacement is posterior 
but in the majority of cases the separation is slight 
In amount. In practically all the cases there is an 

TABLE XI 

Cno 

I- net are* 

Lower tibia 6 

Lower fibril* n 

Both boon above an tie 7 

Aatrafahi* 4 

hplphvv*] separation* 

Lower t£Ha t 

Lower tibia and fracture fibula 3 

Lower tibia and fracture fibula and cakancou* r 

Lower fibula 1 
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Lower radio* 
Lower ala* 
U»w radio* 
Oieoaoca 
Loaer trama ■* 
Upper human* 
Head of fenmr 
Lesser trochanter 
Lower fcrmir 
Lower tibia 
Lcwtt falnU 


Cun 

4i 

9 

J6 



•7 7 


*t 


Fmu»n 

• i [mbn wwa n—. ■ ^ ■ m ■ ^ 


75 *4 


*Mocktai fracture of the dbtphyta or of the 
fibula (Fig*. ^7 and 38) 

In this acne* there were 4 patient*, 10 to 15 
yean of age The epiphyseal separation «u 
associated with a Iractore In all but 1 cn«e 

The treatment consnU of fluoroscopic redaction 
with the application of lateral molded plaster 
splint*. The splint* should be removed at frequent 
In t mil* after the first week to five active and 
passive motion to the anile Joint After removal 
0/ the splints in 4 week* an elastic bondage or 
adhesive strapping nil] prevent excessive *wdl Ing 
during the first few week* of weight bearing 

The result* m the 4 case* were all good. Two 
patient* came for treatment 2 week* after their 
injunct. There wa* fixation of the fragment! 
in 1 case the epjphjau wa* considerably displaced 
jxwtenoriy fixation dressing* were applied for 
2 more week*. The result* In theae t patient* 
were a* good anatomically and functionally as In 
the caies with good reduction and Immediate 
treatment 

The separation of the lower epiphysis of the 
fibula is a rare accident This epiphysis, which 
begins to ossify during the second year unite* 
with the shaft dunog the twentieth to the twenty 
second year This epfphyili is the exception to 
the general rule that epiphyses appear last and 
unite first when the nutnent artery run* toward 
them. The nutrient artery of the fibula course* 
downward but the tower epfphyif* appears before 
the upper and unites with the shaft after It. 

The lower fibular epiphysis does not articulate 
with the tibia, but Is Joined to It by the strong 
tfbiofibaiar Hgxmenta The epiphysis forms the 
lateral mortise of the joint and the external 
maHeofua 

There were j cases of separation of the lower 
epiphysis of the fibula in this series. Both patients 
were boy*, x$ and 17 rears of age in whom severe 
direct riolena: was toe etiological factor There 


was only slight displacement of the epfphyw, tni 
the chief symptom wa* the marked iweffing cf 
the outer side of the ankle. Lateral moiled 
plaster splints with a short period of efentlcc 
produced perfect result* In each case. 


DEDtrcnoH* mcm 00a rrcnr 
From the results obtained in the treatment of 
these epiphyaeal Injuries It Is permissfbJe to draw 
seme condoxiofis which ma> be useful in the 
future management of such case*. 

x Perfect reposition of the displaced epfphysa 
does Dot necessarily insure subsequent nocrsal 
growth. (In this series there were only j caw of 
premature oarification of the epiphyseal ctitikp- 
In ah j Instance* perfect anatomical reda ct io n 
wa* accomplished *000 after the injury The cue 
of premature ottifientioo at the lower ulna has ao 
a {parent cause The second case, one of i&ping 
upper femoral epiphysis, may be explained par 
daily on the basis of an osteochondritis bvcMnj 
the epiphyseal cartilage. The third case at tk 
lower femur wa* well reduced.) 

1 In most instances in our serie* in which a 
single epiphysis forma the Joint surface partial 
reposition of the epipbvib was followed by ncr 
maJ subsequent growth (i to 8 years) Thh 
statement U particularly true of the lower radial 
epiphysis. Especially In the younger age ruq* 
nature seems able to compensate fee coasideriHc 
displacement. 

3 Perfect reposition is most desirable In those 
areas where seWral ossification centers are to- 
volved lo the formation of the entire epiphjsk 
e^ lower humeral epiphysis. DBjfocenent of 
these epiphyses ami subsequent abnormal mef 
growth may give marked impairment of moti* 
m such a complicated Joint. 

4- Injuries in the region of Joints during the 
growing age, even in the absence of roentge n- rsf 
evidence should be considered as poasfcle epjfby- 
aead ieparatkms without displacement Treat 
meat should be carried out with this po*E£»lA> 
in mind. . „ 

S The prognosis of epiphyseal Injuries d*** 5 
be guarded because of the danger cf j^aator* 
nasi net tion and because the extent cf the cyurT 
cannot always be determined at the time 
injury 

8C7in£A*r’ 

A review of no epiphyseal sej*^ 5 ^®* 
presented and relative comparisons h*vt 
made between the Incidence of these 
fracture* In the region of Joints in 
sg^ The results may be summarired as in 
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Of the cases followed, 853% obtained good 
anatomical and functional result*. The results 
were fair or poor In 13 3% of the followed cases, 
the majority of these being in epiphyseal injuries 
of the lower humerus. The three cases with 
premature ossification have excellent functional 
resulU but have been classed with the poor re- 
sults because of the slight anatomical deformity 
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K ETTLE in 1919 called attention to the 
polymorphic capabQItv of malignant epi- 
thelial cell*, alto to the fact that the crib of 
some carcinomata are polymorphic to the extent 
that Lhe\ kne all trace of their epithelial origin 
and ma\ become indistinguishable from crila of a 
connective tissue lineage The tendenc} of the 
cefla of a number of Cara noma t a of the thyroid 
gland to imitate thoac of malignant connective 
tissue neoplasms, an activitv espcaall} noted by 
Kettle ana fcwmg has probabh led to reports of 
an incidence of primary sarcoma of the thyroid 
gland that is entirdv too high, ft a our opinion 
that the more the microscopic features of malig 
nant neoplasms of the thyroid gland are studied 
in detail the closer a the a greem ent with Ewing 
that undoubted pnman sarcoma rarely occurs. 
If sarcoma in general rarel> has Its inception In 
the thyroid gland it a reasonable to assume that 
the occurrence of a pnman osteogenic sarcoma 
that a not a part of a mixed tumor or of a tera 
toma reaD\ borders on the unique Reports of 
such cases in the Literature are extremdj rare. 

One of the earliest, if not the earliest report of 
such a neoplasm was that made b\ Foerster In 
i860 He observed a compact nodule of bone im- 
bedded in a spindle cell sarcoma of the thyroid 
gland of a woman aged 60 yean He was of the 
opinion that formation of the bone and of the 
Deoniaim si ere independent proceases, but that 
both originated in the connective tissue of the 
thyroid gland. It seems safe to assume that the 
bone in his case was a product of the sarcoma. 

Pick, in 1893 reported a case of malignant 
tumor of the thyroid gland of a woman aged 51 
year*. The patient hod had a tumor of the neck 
for several yean but one 0/ the soft palate had 
recent!} devrieped. Excision of the tumor of the 
soft palate was soon followed by death and at 
necropsy the tumor in the neck was found to be 
composed almost entire]} of bom tissue with 
»oft tissue on the periphery lucrcscoplcally 
the tumor was composed of sntncDe cells, much 
fibrous tmue, and bone. Pick observed trans- 
sftfonal tissue between bone tnd sarcoma, a* 
well as the purely sarcomatous and purely boar 


tissue Metastasis was observed in the 10ft 
palate lungs, heart lymph nodes of the «du 
liver stomach intestine and dura mater Ooecf 
the metastatic nodules in the lung contained 
bon} tissue Pick thought that In tnu case the 
bone originated by transformation of the nr 
comatous tissue. 

Funkerotdn, Id 1003 described 1 cases ef 
sarcoma of tbe thymd gland in which cartdsgt 
and bone were produced. He was of tbe opinion 
that his cases were similar to the case descried 
by Pick. Metastatic growths were numerous fa 
both of ha cases, and some of the metastatic 
nodules were pure!} sarcomatous. He considered 
the lesions in hit cases to be oaleodtondroswo- 
roata and thought, as did Pick, that the bene 
originated from tbe aarcomatou* tissue. He ro 
also of the opinion that the absence of bene n 
some of the metastatic nodoks alrnpfy meant that 
these nodules were so recent that the sarcomalca 
tissue had not had time to form bone- 

Chavanoax and \adai-PJene, In 1910, reported 
a case of sarcomatous tumor 0/ the thyroid guod 
composed of spindle cefla, cartilage, and bone 
alraiJar to the cases reported b) the tathm 
named in the foregoing Solaro, In 191JI *** 
ported a case of osteosarcoma of 8 men tia dura- 
tion that developed In the left lobe of the thm» 
gland of a man aged 46 years. Tbe le**oo r * 1 
excised and was foand to be a ipfodle cefl 
coma containing much booc and cartilage Jf* 
bony tissue appeared to be normally ^ crW f°- "f 
tumor reamed s months after °P ei * , .“J 

when excised the recurrent tumor a as also 

to be a spindle cell aarcoraa, but only a 
nodules of booe could be seen. Like P*f* . 
Funkeostdn Solaro was of the opinion tba 
bone was formed from tbe sarcoma- He 
furthermore of the opinion that the 
bone in the recurrent tumor caiW be 


on the hypothesis that the growth w» *° __ 
that there was no time for the production c* 

He considered that the aarcoraa might hayc 
nated in an osteogenic rest of the 
derived from thebranchhl apparttm 
be was more Inclined to the ojdnk» 
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Fig 4. The development ot osteoid tissue Into true hone picture of a bony sequestrum, it ihoim In the pbotomicro- 
•ithosteoblisti. graph. 

Fig J- An are* of true bone In which the osteoblasts FI* 6 An are* of thyroid follicle*, with tree bone lying 
bare for the most part disappeared thereby trenail ting the in dote proximity to them. 


onginated as the result of direct metaplasia of 
connective tissue. 

The case reported by us is the first of its kind 
that has been observed at The Mayo Clinic in the 
of pathological examination of approxi 
aatelj 40,000 thyroid glands. 

rxpoht Or case 


1 nan aged 71 yew, entered 

complaining of a growth In the right **6e of the neck 
4 teopth* duration. IH* earlier history wa* not of 
*P«ial significance. except that Janaary 10, 1916 a 
* qaam <xi t cell cardnoma graded 1 was excited Irom hi* 
•^Jfyhp at the clinic At that time the submental, right 
*ubmaxinary lymph nodes and the right and left 
salivary gland* were removed. Examination 
ottbc lymph nodes ana salivary glands did not reveal any 
evidence of nvtaitui*. There was no evidence of recur 
rcoce of the cardnoma. of the Up The lesion In his neck 


had developed gradually hoaxsene** and cough had been 
present for 3 week*, and the patient had lost 5 pound* in 
the last s months. 

In the right nde of the neck, between the common 
carotid artery and the trachea a hard, partially fixed 
mass, 6 by 6 centimeters In diameter wns noted. The 
growth had displaced these structure* respectively to the 
right and left, and moved with the tracnea. Toe right 
vocal cord was fixed in the median line, and there was acme 
bulging 0/ the lower part of the right lateral wall of the 
hypcrpharj'Ttx. A din teal diagnosis of carcinoma of the 
thyroid gumd was made. 

An exploratory operation by one of tts (Pemberton) re 
veiled a tumor involving the right lobe of the thyroid 
gland. This tnn»r was firmly adherent to the side of the 
trachea and larynx, and was also adherent posteriorly 
along the line of the blood vessels. A specimen of the 
tumor was removed for biopsy Microscopic examination 
revealed that the lesion was an osteogenic sarcoma. Ten 
5 milligram radiom needles were inserted Into the substance 
of the tumor 1 to 1 S centimeters apart, and were left In 
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Hkrtutpic The neoplasm m varied la 

itnrctnre for In nmi new tier* »tn only polymorphic 
■rtona m2 *, • few of which were In a it«te of nritoai* 
(Flf. i) Id other »n-u wnromi crllt invaded Lb* wd|wcrnt 
muwvu iaturi from within outward (Fif *) In rtHl other 
■re** craild be wen *ajtntQ*t£*i* oetrobUiti which had 
ari»en oo t of the mrcnEoatixii tbsoe and which in turn imt 
ccwiin* osteoid (beat (Fig i) Abo could be seen the 
tr*B*/oem»tioo of cwteoid tbsoe into true booe by c*tro- 
blaft* that were Indittinridabitie from Dermal cwteobiauj 
fFk. 4) Soch irtaj led directly into irtu of botry tbaot 
which had no rewembUace to aamacna This bony tiwue 
with la acanty tod atngihic oateobtssU, roembled to 
•ome attest a botryaemietmun (FI*, j) IndjSerratpcru, 
btaads of thyroid foliick* were teen, aorae of which had 
bony tbwe* to do*e proximity (rig 6J 

The question arises how can one account for 
the pretence of a primary catcogenk sarcoma b 
such an unusual situation? The hypotheses that 
it aroae from embryranc rati may explain the 
presence of this arid aimflar neoplasms b odd 
situations. \\ e are of the opinion, however that 
It i» not neceaaary even to crankier auch an hj 
po thesis in this case, for the moat tenable idea is 
that the sarcoma arose from the stroma of the 
thyroid aland by dedifferentiatsod or anaplasia, 
of fibroblasts- By taking the Utter view we are 
m practical agreement mth the concept of origin 
held bj Foerster and b> Soiaro. We agree with 


Pick, with Fonkensteb and with Soiaro that He 
bone is a direct descendant of sarcomatous tis- 
sue and b support of this contention Figures 1 
to 6 reveal the steps b the process of ceffuhr 
differentiation by which the sarcoma cells product 
sarcomatous osteoblasts, which b tarn produce 
osteoblasts that are indistinguishable from those 
of benign oa! cob lasts, followed by the formadoo 
of osteoid tissue and true bone. Furthermore, 
thes supports the contention that we are dealing 
with a true osteogenic sarcoma b cootndiitlDC 
tiem to a sarcoma enveloping osteoid tbsoe cr 
bone. 


B 1 BUOORAP 1 IY 

1 Cn\VAjnuiAJn>NArtL innaa.T**>eurBhrtt ■*!**: 
dn cwp* Lhyrofck. J de m#d- de Botdeanx, ipio, d, 
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4 rtnmwrmx, O Utter Oteodwwdrewarioma «r 
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OPERATIVE TREATMENT OF BILATERAL NEPHROLITHIASIS 

Indications and Results 

Dozott D*. THEODOR HRYNTSCHAK, VroetA, Auitsia 

Fran tW UrtiaiiaJ IWpArtiwt of tin W ffbdrdn gn HcnpJUl, Antrli 


O PINION is more or less uniform regarding 
the indications for surgical intervention in 
the presence of unila teral nephrolithiasis, 
great differences of opinion still exist, however, as 
to the best means of treating bilateral renal and 
ureteral calculi. Some recommend surgical inter 
vention only in caaes in which anuria, total ob- 
struction asiodated with high temperatures, and 
other conditions similarly menacing call for an 
emergency operation. Another group, to which I 
belong consider bilateral Uthiaas so harmful to 
the renal parenchyma, that except in certain 
special cases they favor early removal of the cal 
cull on both sides. A study of 15 personal cases 
in which the patients survived operation furnishes 
further justification for my attitude. 

Bilateral renal calculi are found In 8 to ao per 
cent of the caaes of nephrolithiasis. The per 
cent age has not increased within the last decade, 
notwithstanding the fact that in most countries 
the number of cases of renal lithlasis has greatly 
increased — a fact which may throw some light on 
the probable causes of stone formation- It is 
hardly possible that the increase in the number of 
cases erf renal calculi is due only to improved 
methods of detection and investigation or to other 
extrinsic factors. It would seem, however that 
the stability m the percentage of bilateral cases 
militates against the assumption that diathesis or 
constitutional or metabolic processes are soidy 
responsible far the formation of calculi and the in- 
crease in their frequency Fed Groff’s belief that 
the relative low percentage of bilateral lithiaais 
stresses the influence of local conditions on the 
formation of stones, seems far more correct. 

Of late more has been learned about the causes 
of the formation of a type of atone commonly 
called secondary or inflammatory calculus, which 
develops in bacteria laden urine, while the pn- 
maiy calculus develops in aseptic urine. In a 
scries of excellent clinical studies. Hells trtim clear 
1\ demonstrated the powerful influence of coca 
infection in the production of secondary stones. 
I have verified and confirmed his statements by 
clinical observation examination of calc uli , and 
h> erpenmenU on animals. Of 43 microscopically 
examined secondary phosphatic stones, 37 (or 86 
per cent) contained staphylococci, even when the 


urine sediment revealed other bacteria and ab- 
sence of coca. 

I injected cultures of bacteria from llthiasis 
cases mto the ear vein of rabbits In whjJi I had 
previously produced a slight stricture of the left 
ureter Concrements or sand developed in 9 of the 
13 animals infected with staphylococci, whereas 
in another 6 rabbits infected with other bacteria, 
such as Bacillus coll lactis, aerogenes, and pro- 
teus, sand or concrements could never be found 
although X my examinations and necropsy were 
performed 1 

I have laid stress upon this bacterial cause of 
llthiasis because in a great number of cases the 
presence of bilateral renal calculi is due to infection 
by staphylococci, as will be seen later on. Itiaof 
great importance to be able to recognize this type 
of stone because of certain indications for the 
operative and postoperative treatment 

Other well known causes of calculi formation m 
which staphylococci often play an active part are 
(a) diseases and fractures of the bone and injuries 
of the spine, (b) prolonged immobility, the result 
of illness or Injury The occurrence of bilateral 
llthiasis is particularly frequent after the injuries 
mentioned, which agrees with our conception of 
some of the causes of stone formation, (c) Foreign 
bodies, like blood clots, etc. may form the nucleus 
around which a stone may develop, the so called 
(post ) traumatic stones are thus formed 

However though something has been learned 
about the pathogenesis of secondary stones, we 
still know but little as to what are the causes of 
the formation of “ primary stones, especially the 
urates and oxalat e s. One is inclined to assume 
that a congenital abnormality in the urinary sys- 
tem may play an important part m their forma 
tion For example, I once removed a pyonephrotk 
kidney m a little girl aged 5 months, who had an 
ectopic ureter leading into the vestibule of the 
vagina. About the same tune I operated on her 
father to remove a orate stone In the kidney The 
family history of patients with stones will often 
reveal kidney diseases among relatives. However 
we presume that a change in the normal balance 
between crystalloids and protective colloids m the 

A ttart uniiUT of t>oc rrperlmmt* ku Uuiy t»Tm puUkbf<J 
(Xio-Wei^ir tu.lT*> ^ 
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unne or changes of thdr itate of dispersion or in 
their chemkal nature are the determining fact ore 
in the formation of a atone nucleus. Certain 
anatomical or physiological change* in the organ* 
muat alto have taken place in order to favor the 
formation and retention of atone* within the or 
gan At anv rate we may conclude that several 
concurrent fitctore are alwav* required in the foe 
mation of a kklney cajculua 


fever chilli, renal abace*ae* or pyonephnak 
Under auch drcumttances, it fa often lofxwOie 
to remove the whole atone, or all of the Ucwg fa 
which case It would be necewary to perform t 
lecond operation later on. Foe inatarte, if a 
ureteral itone completely obit met* a gratis 
damaged and infected kidney wc make it a rale to 
perform a nephrostomy first we do not ■earth for 
the atooe mile* we can reach it and remove it 


TREATMENT OF BILATERAL NCTUItOUTllIARIS 

Should bflateral renal or ureteral calculi be 
treated furpwall) or conservatively ■* To our nr 
prbe, the literatore atll) reveal* a number of fur 
geora opposed to the operative treatment other* 
believe that surgical intervention a indicated only 
m a very few caae* (Fedoroff Knu, Ro*en*tem) 
The majority of surgeon*, however prefer the 
more radical treatment (Blum HInmann W 
I trad, Ra vaunt. Smith) Before we atate our 
preference we would stress tbe fact that we apply 
the term bilateral nephroiithiaif*’’ only to thoae 
caie* m which itone* are found on both tide* at 
On same lime 

We believe that removal of stone* i» contra 
indicated when tbev are aaeptic *tone* that fa 
(a) the itone* are *o small that ft fa more or less 
likely they wOl be spontaneously expelled sooner 
or later (b) tbe *tooe* art fixed in a calyx and 
cause neither colic nor hemorrhage and cause no 
obstruction to tbe urinary flow (*o called M *flent 
itone* ) (c) non- infected large calculi or coral 
itone* (d ) calculi ionuroerem* that tbe chance* of 
complete removal of all of them are almoit ml All 
other aseptic done* should be removed by oner* 
tion especially if tbdr location and tire are likely 
to damage the renal parenchyma. 

A* for calculi in infected urine, we mint adhere 
to the general principle that such itone* ihouid 
be removed operatively u *oon a* poaelble This 
fa especially true if the *t one* are of itanhvioeoccic 
origin the progres si ve destruction of tbe renal 
parenchyma fa a) moat a certainty U these atone* 
are left to grow rapidly aa they usually do If we 
operate too late toe danger of recurrence wfli be 
very great. 

From this general rale we would exclude those 
very small stone* which are apt to be expelled 
tpontaneovaly without too great rfak of completely 
obstructing the ureter A ureteral obstruction, if 
at the *me time tbe urine were Infected with 
Uaphyiococd, might rapkfly bring about com- 
plete dettruction of the renal parenchyma. We 
bebeve that It fa better to remove a imall ftone at 
once than to be compelled later to perform on 
emergency operation made neceasory by high 


through the fame i odd on and without dlJIkultv 

It « difficult to establish renerel rule* a* to 
treatment lo the pre*ence of Injection and branch- 
ing none* in both kHneyx The course to take 
may depend upon various factor*, such t* the tgc 
of tbe patient hi* general condition the vhnietre 
of tbe Infection or whether tbe patient suffer* wifa 
colic or fever 'Die socnl position of the patlefil 
mo*t alto be considered as often it may be neces- 
sary to establish a kidney fistula which the patient 
may have to endure for the rest of hi* life. Often 
nephrostomy fa the only possible operation in tie 
presence of infection and coral itooei, a ben cc 
account of the poor condition of the kidneys 
nephrectomy of one 1* definitely contra-indkated. 
Nephrostomy in Such cases put* an end *t ktsX fa 
the progressive destruction of the kidney' The rr 
raoval of the foreign body the relief of pressure fa 
the renal cavities, and tbe abatement ol the bite 
tkm often do much toward recovery cf the real 
function* (*ee Ca»es 8, jo, 13) Removal 0/ R«± 
stones without the Institution of a permanent kid- 
ney fistula often result* in early recurrence of 
•tone formation and the benefidal effects cf u* 
operation are completely lost. 

Naturally It fa advnablc to refrain 
tkm in cases 0/ large coral stone*. That good re- 
sult* have been obtained by operation eve® J® 
case* with enormous calculi ha* been doty 
demooatrated by mimeroa* casta repeated b Ufat 
nture. Though complete recovery of kidrrviffl*-_ 
tion i* not possible In *uch case* we mav b**°J 
satisfied U by opera lion we have at least praWP 11 
tbe patient • life. 

W e believe that the radical treatment of <*** 
of bflateral nephrohthksfa fa justified *h en * 
consider the danger which the presence of ere^ 

■tone I m pones upon the renal parenchyma ana 

function of the kidney pelvis A* every sto* 
foreign body it not only d at rubs the 1 onoy 
animated neuromuscular mechanism “ tbe 
poetic System on the diseased «de Kit 
damage* the renal parenchyma by rnere prre»" 
and bv the permanent or the lntenruttrot 
tkm In tbe urinary flow In tbe P«h.T» or 
calyces- This stagnation favor* tht growth 
stone. Thus a various drde 1* produced *rw 
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condition becomes even more grave when mfec 
Hon which sooner o* Inter always sets In speeds 
up the otherwise slow process of destruction to 
almost calamitous rapidity We quite agree with 
J R. Caulk, who says A stone in the kidney is 
actively or potentially a menace — actively if ac 
compamed with Infection — potentially if not” 

Our task is far from being finished once we have 
removed the stone surgically This is only die first 
step in the treatment, the aim of which must be 
the prevention as far as possible of stone recur 
rence Prophylactic treatment must be started at 
once, m fact during the operation itself inasmuch 
as we must try never to leave behind any frag 
ments of the calculus (V ray control during opera 
Uon) and to ensure a free outflow of the unne 
(either by nephropexy freeing the ureter from ad 
hesions, or by plastic surgery) 

Immediately after the operation we must com 
bat the possibility of recurrence by means of an 
increased intake of fluids, by diet in order to alter 
the urinary reaction as determined by the chemi- 
cal nature of the stone and by treating the infec 
tion if present, with antiseptic medication. 

Once we have decided to operate, our first 
problem is to decide on which nde to operate first 
— whether there is a possibility of performing the 
operation in one stage or whether it must be done 
in two stages. 

Literature gives us but few instances m which 
a one stage operation has been done to remove 
bilateral calculi. V Blum In 1933 was the first 
to recommend this method. In 1930 I reported 8 
cares m which a one Btage operation had been 
done by him and added 5 cases of my own all 
patients surviving Kuemmell and Judin also be- 
lieve that m certain selected cases the one stage 
operation is indicated Among the numerous in 
t erven lions for bilateral renal calculi reported m 
literature the odc stage operation is very seldom 
mentioned The only ones I could find were 4 
cases reported by Leschnew and Levant (1 cases 
of pyelotomy on both sides, 1 case of pyelotomy 
and nephrectomy) 1 case by Tenam (bilateral 
pvelotomv) 1 by Manuk onoff (pyelotomy and 
nephrotomy) and 1 by Lobmeyer (pyelotomy and 
ureterotomy) Frangenhenn and Dzierabowski 
hare each reported 2 cases of bilateral pyelotomy 
in one stage. All patients survived operation so 
that together with my own 7 cases 26 cases have 
been reported without mortality 
Vve regard the one stage operation for bilateral 
nephrolithiasis the Ideal method and we resort to 
other methods only when extremely grave condi 
tkms confront us when the patient is very old 
when the patient Is very fat and there is an asso- 


ciated severe infection when the patient a condi 
tion is extremely precarious and complicated by 
high fever because of complete blocking by the 
stone when the general condition of the patient is 
bad the non-proton nitrogen content of the blood 
being above 50 milligrams per cent At times 
operation on the first aide is more difficult and re 
quires more time than anticipated and we are 
forced to abandon our plan of performing the 
operation on both sides at the same sitting 

The type of operation is of less importance to 
us, though we preler pyelotomy we are not averse 
to nephrotomy After the stone has been a ecu 
rately localised we are able to remove it through 
a small manon in the parenchyma. It has become 
more and more recognized that a small rimim 
script nephrotomy is not a dangerous procedure 
entailing postoperative complications or serious 
damage to the parenchyma We have always ad 
hexed Vo this belief and experience bos confirmed 
our opinion. We have not only performed m one 
stage pyelotomy on both sides, but we have also 
done a nephrotomy on one kidney and a pyelotomy 
on the other side or we have done a nephrotomy 
together with nephrectomy In all cases recovery 
proceeded without complications. 

Let us enumerate the advantages of the one 
stage over the two stage operation at more or less 
prolonged intervals. I will repeat the advantages 
which I have already enumerated in a paper pub- 
lished 3 years ago 

1 Both kidneys are at once freed of the foreign 
bodies, of infection and stagnation, and as far as 
possible are restored to normal functional con 
dltions. 

2 Local postoperative treatment against m 
fection can be started at once on both sides. If the 
operation is done m two stages, the infection in the 
kidney* not operated upon persists and is a latent 
danger to the kidney already treated. Then, too 
every' operation forcing the patient to become 
inactive not only weakens his organism but re 
tards the urmary outflow and this may be par 
ticularly detrimental as we have demonstrated m 
those cases m which stone formation takes place 
after spinal injury Finally the local postopera 
tive treatment of the kidney first operated on must 
be interrupted during convalescence alter the 
second kidney has been operated upon. The whole 
course of the postoperative treatment is unneces- 
sarily prolonged because of the interval between 
the two operations. As the local treatment must 
be continued until the unne is quite free from in 
fection it is apparent that convalescence after a 
two stage operation is much longer than after the 
one stage operation. 
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x The side not operated upon remains a source 
of latent danger to the patient, subjecting him to 
poaaible com plica I km* such as hjematurta colic, 
blocking of the kidney fever pyelonephritis or 
even the formation of rami abacoiea, aiJ of which 
are avoided when the complete operation b done 
in one stage. The literature contains reports of 
numerous cases in which compbeatsoos attrfbut 
able to conditions oo the aide not operated upon 
art*e during the first few days after the first 
operation. 

4. Every complication which may arae after 
the first operation (pneumonia, thrombeals, sup- 
puration, etc ) may prolong the interval betw e en 
the two stage*. According to Rosenstefn at least 
6 to 8 weeks should elapae between the first and 
second stages. Soch a considerable length of time 
may cause irreparable damage to the kidney not 
yet operated upon Under the circumstances it Is 
easy to understand the reluctance of the doctor as 
well as of the patient to ran the risk of a second 
operation. 

S The patient himself will always prefer the 
one stage operation. In fact, several of our 
patients even refused to have a two stage opera 
tion and gladly submitted to the one stage pro- 
cedure. For the patient the advantages of the one 
stage operation are obvious. Once the operation 
is over they can look forward to final recovery and 
do not have to face the prospects of a second 
operation aa serious u the first one. Convales- 
cence, after the one stage operation h no longer 


than after each operation of the two stage pro- 
cedure. Not only the physical, but also the finan- 
cial burden la reduced to half what the patient 
would hare had to bear If the operation had been 
done fn two stage*. A further advantage is that 
he may look forward to normal life and nonuii 
work In half the time. 

6. Many authors fear that alter a one *ap 
operation both kidneys may stop functioning n» 
•one time and that anuria may result. Truly this 

never happens. Even after bHateralnephrotrodo 

carried oat in the morning the urinary fanenc* 
usually begins again in the afternoon an d t» 
urine collected through the nephrostcan y dreu* 
becomes macroseopicaliy blood free oo the sea»% 
sometimes on the third day after cpeii** 
Naturally the patient must be gbrea 1 
amount of fluid (either fer os pc r rectum <* 

tion was done in ooe stage and m 8 m two 
all without postoperative deaths, confirms *0 
view*. Because of the great variation in tbe caa» 
picture prea en ted in cases cf bHatml 
lithiasia, we cannot establish precise rules w 
when a patient shoald be operated apt*® . 
stage and when in two stage*. Probably sot , 
can never be made. ery careful erammsoefi 
preliminary treatment are *dwayi Qece*nr7 
will reveal conclusive data which wDl 
select the type of operation which show 
In each case. 
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The lndigocannme test aJone a not sufficient 
in these case*, as it does not give accurate infer 
matron as to the condition of the renal par 
enchyma. The plain X ray pictures must be sup- 
plemented with pyeloscopic examination of both 
sides, an indispensable measure as with no other 
mean* can we obtain *0 accurate a picture of the 
mini cavities and of the location of the stone. 
Intravenous pyelography may also be helpful as 
not only the condition of the kidney is revealed 
but also the function. During the preliminary 
treatment, it 11 of great importance to clear up the 
urinary infection as much as possible and though 
we cannot overcome it entirely as long as • tones 
,re present, local treatment, diet, and medications 
will do much to improve the condition. 

The next question a. once we have dedded to 
operate, which side shall we do first. 

A. The one stage operation. If only one nde is 
infected we naturally will operate first on the 
■septic side. But if both sides are aseptic, or as 
happens more frequently, if both sides are in- 
fected we will have to operate hist upon the kid 
nej which demands the more conservative treat 
meaL That is we will operate first upon the kid 
tmy which requires only pyelotomy, and then 
tr P on the kidney which requires either nephrotomy 
* c ' Tn oephrectom} We have repeatedly em 
phasized the necessity of always chocemg the most 
conservative procedure in cases in which both 


kidneys are affected. The condition revealed by 
operation is often of far greater value in our ded 
sions than all the preliminary functional and 
radiographic tests. The recuperative power of 
even severely damaged kidneys once they have 
been freed of stones and are adequately drained 
is generally marvelous (see Cases 10 and 13) 
Therefore, conservatism in the treatment of 
nephrolithiasis should be strongly emphasized 
This is a pnndple which is readily understood by 
all those who have seen the astonishing results on 
renal function, which have followed a longstand 
ing course of treatment by means of a kidney 
fistula and antiseptic medication. 

B The two stage operation. If it is necessary 
to resort to the two stage operation we vrih 
operate first, provided the functions of both Idd 
neys are equal upon the side which seems to be 
in the most danger as determined by the pre 
liminary examinations for Instance if a stone in 
the ureter or kidney completely blocks or stag 
nates the flow of unne. If one kidney is infected 
and the other not the infected side should be 
taken care of first On the other hand if one kidney 
is damaged to such an extent that nephrectomy 
seems indicated we will of course operate first 
upon the other kidney and delay the nephrectomy 
until the function of the first kidney is improved 
through adequate treatment General rules like 
first operate upon the better then the worse 
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side arc of no viJtie If satiifsctoo remit* arc to 
be obtained, each one roust be handled to meet 
the conditions present in the case at hand. 

Some time*, however It is difficult to make a 
definite decision a* to which aide to treat first. In 
such cases *e mint always remember that it a 
eft*} to select the time for the first operation but 
we never know when we will be able to perform 
the second operation, for all sorts of cmnplka 
tions mn> Intervene to delaj the second operation 
indefinite]} In most cases, however our decision 
will depend on the history of the case and the coo 
dition found in the iixiividual patient 

The following brief histories of 7 of m) own 
cases In which operation was done in ooe stage 
and of 8 In which operation was done In two 
stage* confirm mv contentions. 

OWE STAGE OPERATIONS 

C'tr 1 XIaneSt female, aged sSyear*. Urtiw from tbs 
bladder sod both kldncyi centairwd blood, pas, sod 
stsphjioeacd Indlgoearmlne gtven tntravrrwaiiy ip- 
pesred on both skin sftcr j minute* (F* i) Pyntotonjy 
m done 00 both ode* sad pbaaphatlc stone* wtn re- 
moved, After operation sad t rea t m ent the arm* becsnu 
dear pa* *nd barierfa di*spe>eared \-r*y examinations 
remained negitre* until patient died 3 yesra tster with 
tuberculosis of thahmg*- 

Cass*. End- A rusk, ag*d td year*. In 1914 patient 
■attained » sever* bo*e factor* (war ln>rry) snd raStfrd 
prolonged immobility II s «• racdivd fa ipni, Severe 
prark with colon baciBw* infection w*s found 1U did sot 
bww when th* pynn* began On lb* rtrfit (ids there was 
u Infected hydronephrosis with about mx small wale 
stones s largs oxalate stone completely filled th* pehdi sod 
reached into on# of the calrce* on the kit ski*. At opera- 
tion a left pyekNomy and a right nephrostomy with re- 
hjovsI of the Uooes on th* right ririo were done. After 6 
aooilnot postoperative treatment, the left pelvis was fre* 
of od sal bacterk Two year* after the fiat operation 
j^ptrectreny of the drained kidney (Bfirm) was done Fir* 


FT*. 1 Cases Iatravruoc* pyetogmpliy Left, dosih 
kidney .upper peFrb filkd owt by a stone Right, Ug, k 
lectrd hydruoephrows Nephrotomy left sod aefimtioy 
right in owe stage 


and one half year* after the first operation, pa tint e*>jx 
exerfleut health. 

Cunt j Johann W male, aged 47 Star*. Ihn »*s 
staphylococci act* present 00 both shir*; there «u o* 
plete obstruct kn by calculus In the Wft pehts, >*d f*W 
trad a high fever After diafoaae by neaot of a* Iwhcftwf 
urctcrml calheter todlgocarmiaei fhrn lurntm* t 
pearrd in 10 minute* on th* right sick aad fa 4 iw^ 
on the left July iprS, a right pyefetomy w** dare m» 
left nephrotomy \ nil fragment of a stone, tbs itw " 
a mflkt seed, bad been left m ooe of the calyca, up 1 " 
vrakd by X-ray rcAmmatloa before patient's dhchWF 
Thk patient cocoequcutly refined all ackrjeialc postre™ 
tire treatment Tour arid ooe-half yrart after op* 5 *™ 
the artna b sbghUy doody bwt an X-c*y pictan K 
increase In the tiro of the stoo* fragment. 

Cai* 4. Dem. E male, aged 4U yean. Thera wtrem 
ureteral orifice* oc the left, ooe 00 the right thk efts* o*° 
deT Tba mine of *H three petTe* coo tamed jw» and 
Large infected hydronepbmah was pfrwnt **> 

side, and the left upper peirk was cmarfcttiy *Ded *«• 

branching cakuhn No dje wa* excreted from the rip 1 
tide excretion wa* poor from the left opeakg «'hkh^_ 
responded to the upper peW* aad rcmnallrtm th* 
pefvfc (Fig 1) la February 1530, nephrotomy °T. 
00 th# left tick, nrphrectoory cn th* right ride a*d Pjj* 
pb* tic stone* were rtwsmed. A small konseted itaoel 
ment had been left hi the *pperao«t «yvt, sskh <*. 
X-ray plat* was ovenhadoaed by the w? ** *,,. 
year* af ter th* operation, th* octpnt tri btasfwsn boU^ 
opening* was sbauinteiv aoccnl, 1 “ cr ^ ,lt »^?f 
only a few leucocytes and few bacteria The 
gram showed a very slight increase cf the “tIl 
Ca* j Frans Sck, nak, sgrrl ^ 
bydrooeptrosk was present oa tbs kit w jt*t 

ate of a bean wa* noted in the loueat cairtsf ts« ^ 

kidney^ Th. vri*. m 
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Fig. 3. Case 5 P>el° nephrotomy right and nephrec 
tomy left hi one Hige. 


Notwithstanding conn tint local treatment the urine could 
not be cleared of colon badUot and coed. Fifteen months 
later a atone, the slic of a bean had developed and become 
Impacted in the pelvic outlet Patient hud a high fever A 
ureteral catheter could not be passed up alor calcic the atone 
Into the petal, therefore operative removal of the atone waa 
accocnpnihed through a nephrostomy The urine, which 
wii heavDy Infected at the time of the operation, grew 
quite dear Five daya after the operation, patient developed 
bflatend parotitis (metastatic?) and died. 

Cab 6 Frit* B male, aged 41 yean, had a horaeahoe 
Wney In the urine from the bladder and both pelves, 
lencocYtn and ataphylococd were noted. Indlgorarmlne 
Shren intravenously on the right aide waa poorly excreted 
after 6 minute* only On the left side good excretion after 
3 mhmtes (Fig. 4) January 1031 a Email atone impacted 
in the top of a calyx made pyetonephrotomy necessary on 
the left aide. The big atone on the right aide waa removed 
by pyclototny Two yean after the operation patient la 
RD 1 under observation. The urine after repeated lavage of 
both pelves has grown quite dear no pathological dement*. 
Roentgenograms were negative. 

Cab 7 Karl A. male, aged 34 years. The unne was 
dear tat showed traces of albumin tndlgocarmlne ap- 
peared on the kit aide after 1 1 minutes and was faint blue 
00 the right aide there waa no color at alL The X-ray 
™uninat»o revealed ureteral stones on both aides on the 
right ride about so centlmeten, on the left about e centr- 
roetera above the bladder The itone on the right aide was 
the sire of a haxdnut, on the Id t of a small bean. Intravenous 
pyelography revealed highly dilated calyces, pelves, and 
u tderi. The non-protein nitrogen content of the blood was 
J* milligrams per cent On December 19, 193a one stage 
opera boo was done on both tides peridural anrsthesla with 
focotfc centimeters of ether was used. Irregularly shaped, 
•ringed oxalate atones were re mov e d . Recov er y was rapid 
wi thout complication*. Patient waa discharged 16 days 
afterwsrd. Indlgocarmine waa given at that time and 
excreted fully Wuc after 8 minutes on the left aide, 
faintly colored after 13 minutes on the right 


TUT) STAGE OPERATIONS 
Cate 8. Karl N-, male, aged 50 years, hod freque 
ohjcs on both tides since 1905 often with expulsion 



Fig. 4. Case 6 Horseshoe kidney Pydo nephrotomy 
left and pyelotoany right In one stage. 


stones. In August, 19*6 severe pyuria waa noted and the 
colon bacillus and coed were found. X ray examination 
revealed stones in both kidneys. On account of the high 
fever and the swelling of the kidney nephrostomy was done 
on the rhdit side (Blum, August, 19*6) The kidney- was 
filled with stones and purulent urine, and the parenchyma 
heavily damaged- A phoaphatlc atone which obstructed 
the upper part of the ureter could be removed only after a 
time. During the Tear after operatic® stone* were fre 
quently expelled and the patient suffered with coik; on the 
left aide. 

In October 1917 nephrectomy of the completely de 
strayed pyonephrotic kidney was performed on the left 
aide. Convalescence waa rapid. Frve months later how 
ever the patient died of cancer of the stomach. The post 
mortem condition of the right kidney could not be ob- 
tained. 

Case <5. Marie W female, aged 33 years, had had coxitla 
during childhood which had kept her bedridden for 1 years. 
Fistm* had long been present She had suffered with colic 
on tho right side ever since her childhood i 11 iv>sa In 
November 1916, Baaedow symptoms were noted, the 
urine contained many leucocytes and colon ba cffll Indigo- 
carmine given lntravenoaaly did not appear on the right 
Side after 10 minutes 00 the left side the dye appeared^ in 
4 minute* and was a pronounced bloc. X ray picture 
revealed atones widely separated on the right side and 
numerous small and large atones 00 the left nde. Patient 
refused to undergo operation. 

In August, 1937 she had high fever The nght kidney 
was much enlarged and painfat, to nephrostomy had to be 
performed Instantly Toe kidney pelvis was found to be 
greatly dilated and filled with purulent urine. All atones 
were removed except 4 small one* which bod to be left, 
because the serious condition of the patient did not allow 
us to prolong the operation. These stones were all expelled 
spontaneously In the following 5 month*. The kidney was 
drained for a months, and the fistula closed a few days 
after removal of the rubber drain. 

In March, 1918 operation was done on the left side. 
Stones were found In nearly all of the calyces. Two stones 
could not be found notwithstanding thorough exploration. 
After operation freouent lavage of the pelves was carried 
out. On the right side there was no recurrence of stone. On 
the left, the stones lying in a calyx slowly became so large 
that In February 1931 these had to be removed through a 
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IT* J Civ to Nephrotomy oo thr ngb/ and at 
phroatceny oo the Ht tide In t* o Ijrv 

WfJlroiocnv Soon after this tin patient Hi Vienna for J 
month* Sn* came back with hematuria \ ray eramma 
tion revealed a retuiieoce again b the kidney operated 
upon Lxit_ Cnlco bacilli a ad cocci wrre present in the renal 
arise. \\ e Intend to re-moAt the none *000 and to drmia tba 
kidney for »o«na non tin 

Cak. 10 AloWa H faerie, aged 41 Vrxn, had bad 
pain* in both loins for the last 10 yeara Of Lati ibt bad 
lost cociilmble weight. There **1 a tumor 00 tha right 
aid* of the abdomen, the nnoe ni itroctgly purulent and 
thera wai aenreriy any indigucarmine excretion from tither 
ode A roentgenogram (Fig. j) was taken In December 
old, nephroatoeny era dor* on the right pytrorphrodc 
ktioey and the ttooe rrtaored. Tb rough an •oodent tha 
kidnay drain dipped out I d*ya after operation and enuld 
not b* reiatrodniaed A amafl Altai* remained and the 
patient went berae She cam* back in Aagust, 1917 with 
antma and high fever 000 -pro tela oitrofen 1 ig milligrams 
per cent and an emergency operation waa dooe. An enor 
meanly dilated left kidney necrarluted otilck oephroatoray 
with removal of a rerr bi( atone Otter smiLler itooea 
lying m tha caiycaa had to be Ht on account of the ex 
tmnefy had condition of the patient. During (ha 4 day* 
after operation ojoo cubic eentfaoetm of anna aera col- 
lected from tha kidney drain no urine front the bladder 
F am I nation in Jana, 191A, revealed non protein nttrogaa 
contest of tha blood \ 1 nrUntrann percent todigucanalt* 
appeared on tha Ht tirie in 10 minute* on the right aid* 
too pa wai excreted wban tha kidney was aefoeaxed 
DOutim and cop ctn trs ticn teat specific gravity wai 1004- 
1017 After patient's departure from tha hoapatai no more 
prw* coukl ba obtained from her Notwithstanding tba 
urs-mic condition nephroatoeny wat eflected alth aitriiiih- 
tegty food remit* and aathfactory nxu very of tha kidsay 


Cak 1 1. Ludwig J mala, aged jo rear*, had had 
purulent pleuriti* 6 yean befor* t mia l nba had been re- 
seeled ar*j he had been kept imntobda for 7 mtwiths. Tha 
eominatioc of tba artoc wa* found to ba purulent and con- 
tained enton bariHL iDdJgocnnnhje failed to appear 00 tha 
Ht ride- oa the right ride It appeared In sM nrfmrtea 
(FVg 6) A ooe stags operation was decrial on to re m ove a 
o*3cnent the rix* of a wnaH c herry In tha Icrrvrt calyx 
the right kidney *od on the other rida the kidney itseff 
a* it m completely filled with an enormous coral ihapad 
atone. It wa* found, hcrrcTW daring operation (October, 
iijrj) that only nephrotomy on the right ride ccnld be per 


formed car account of u nforexeen dKDculfira, » tat*rrck»T 
bad to ba postponed until March, igil PelrVlr.igtjvr- 
aeuted great difficulties. There wi* fmyjent 
aolt coocremenU and finally a nroteral itooe the da if * 
not formed la the tower part of (he wiHy dilated rkk 
ureter Ureterotomy wai dm* in May sgjg FnsaUat 
date on U waj no longer powdble to reach tha jwWi vtfk 
the ureteral catheter More atone* formed, and fimly tto 
pabent suffered aith anuria and cbdi. Tweh e hoars Wire 
through a nephroruany ooe (tone (June, ipsg) ni w 
moved. After detaaaototlon k wa* foand Had the kidney 
surface waa c o vered over with kmB abactaaea. Natwfch- 
ftaraUng theae abaceaae* there waa do fever after ependea 

— 1 7 ndl r'knrtm rf nrln ' ■ ■ 1 nrrrfal »ikk tW 

firot 14 hour*. Actually patient ojoyi good bohi, tiwa|i 
having to aear a nepnroatomy drara. 

Caei 12. Slegm. 1 ’, male, aged go year*, bad kad paia* 
for aome tiro* as wtQ a* fever and hematuria. Tha wkac 
wai very cioody and con ta toed leococyte* and coed, ha 
tadltocaronine appearod on tha right rid* ai tar 10 niaatn, 
oa tha Ht aide U appeared la 3 trAnatn tad Ml 1 daw 
bine- A roentgen o gram showed a caa ta the right ly 
aroter (riae, t* by ti mQlimetm} 00 tha Ht kdc ■ tori 
atom filled the peMa and reached into one calyx. As oa 
man was very stout and the heart waa not very pari, A* 
operation was not performed In one stage. In J»— 7 
ipaS, ureterotomy was don* oa tba right ride- In Jduth, 
ig*g,«*j)firotomroatb*Htsi<V Pbosphatie stewo atw 
rorDtaei latenwve poatoperatire treatment ni gtvra I» 
September of Lb* saro* year tha aria* was quite fire of ^ 
cefb and bacteria. 

C m ij Isabella F female, aged ir ytars, ft* ften tto 
fourth floor of a housa In Jaly ipift- 5bc vcCrrodbscuua 
of tha bony pelvis and cafcanenx, Injmy cf tha splat (tt*u 


expSled during ccIjcx. X-rxy exandoatioo Hewed a 
giomeeation of wnaH cemerccarou ta the right klbH 
region. Notwithstaodiag constant awdicatioo with aJha*7 
intlseptM, the urin* remained vuy txrUd, sad to* 3 
were frequently expdled. La rags of tha kVfaay pejvh ^ 
doo* 00 both side*. In Apoi, igK, a rocsl-griev-** 
showed the tbadnr of a stooa the ths of a beaa ca “• 

S ht side and of another c* Vidua the sbe «f a paj*“| 
t tide. T hough ah fractaro* were haled, speretH* 

the kidney* had to be pastpooed M the goarxl coauw**^ 

patient was *0 poor (hat a be bed to be wstres/t**' 

In June, 9*9, the ttaoa oo the right rid e 
parted in tba outlet of tha pelvis, and it ws* 
pasa a cathetex up into tha peWs. Pstient toda"P 
fsver and It was cirewajy to do an etorgeoey a^^*" 
Tha kidney prevented an^al small and brg»*hs“*"j 
and daring decspaolatloo becansa tha ?*“ 
badly danxiged and palp-aoft It sraa si’ 


of tba Inf ectioo and U ttUeri oa the ctbey ^ 

phroatoeny was end*. A mouth latex tha kib>*y®*“ ^ 
rtmovad and tha fistula doled q , -* J - 


Srptrmber osg, r Mun e nce c< . c, _ 

was noted on the Ht side. The opvrst^ tvvsriao^^ 
sire perirenal tdbesVaw, cm actoaat 
did not teem advisable. The parenchyma Oa *^ ,**7^, 
to ba badly damaged. Kepfcnwbany with ^ 

stoma sras carried out. Tha drain wsa ttkeaajs ^ 

later Poatopcratlva larag* wai curtoi cwt 

In December, mimtaatjou revealed 
artna without pathdogical eHaan t s, * 
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tfane of IndfjoonntDe on both ride* and negative roent 
genofiun*. 

Ca*z 14. Mendel TV, mile, *gtd 60 ye*n, from 191a 
\mVfl 1917 h»d undergone vrrenl operxtkms for car 
rirnra of both mam mi- and of the lymph rkad* and had 
therefore gone through period* of prolonged re*t In bed. In 
May 1930, reJlcj were noted firit on the left aide. In 
December 1930, X ray era ml nation and iatravenoa* 
urography revealed nnmerocx amall and large concrrmaiti 
00 the right tide, the largeit of whkh was Impacted In the 
upper ureter The kidney waa markedly hydronephrotk. 
In the left upper ureter wai a atone the *lxe of a b a tdn uL 
Intravenous urography revealed after 3 mlnuta a alight 
filling of the left petvk and slightly dilated calyce*. TJnne 
anajyan reveakd Staphylococcus albui and aareo*. Indlgn- 
canulne appeared oc the lef t aide In 10 rn ten tea and waa 
faint blue an the right aide there wu no excretion even 
after 15 minute*. Non-protein nitrogen content of the 
blood *aa 43 TntlUjnna per cent 

In January. 1931 a ureterotomy waa done on the left 
aide and a aoft phojnbatk atone, tightly adherent to the 
mucoaa, waa removed In February, the right kidney waa 
removed. Patient went home (to Pound) in March, ioji 
in good health bat never amw er ed any of our Lnqmnea 
about hia poatopeiative health. 

Cini( Alex. Z. male, aged 47 year*. In September 
1931 patient had attack* of cobs. Roentgenogram* 
showed atone* on both aide*. A* atone* were present In 
both kidney*, patient waa diaanaded from operation at 
that time by hia phyiidan. In Tone, 193a, the indlgocar 
mine excretion on the right aide began after 3 m ton tea, 
on the left aide no bine had appeared after 10 minute*. 
Staphylococci were found in urine from both pelve*. 
Roentgenogram showed a atone the die of a small cherry 
In a calyx on the right aide, on the left aide a calculus 
blocked the upper ureter and there waa present a hydro- 
nephrosis (revealed by intravenous urography) 

A one stage operation seemed poaslble. The right tide 
waa done first It was not poarihk to remove the solidly 
Impacted stone by pyelotocny so a small nephrotomy 
openbg waa made Just above the stone whkh then waa 
extracted with d iffi culty Aa patient had suffered con 
diersileloas oi blood during ne p hrotomy and moreover as 
he suffered with asthma we did not think It advisable to 



f»mpk of the Eternally of operating upon patients with 
buateal renal lithiaria aa soon aa possible, in order to stop 
the process of destruction. 

These 15 reports include all personal cases of 
bilateral nephrolithiasis operated upon on both 
®des. In 9 of them a one stage operation had been 
planned (Cases 1 to 7 11 and 15) and this decision 
was carried out in 7 but in 2 cases we met with 
luch difficulties during the operation on the first 
side, that we did not think it advisable to prolong 
the operation by attempting to operate upon the 
other side. 

In the 6 other cases the operation in one stage 
had not been planned, In 4 (Cases 8 9 io, 13) an 
emergency operation had to be performed on 
account of complete obstruction of one kidney 
together with high fever and palpable kidney 
swelling As in these cases the general condition 



Fig 6. C**e 1 1 Nephrotomy on the right and ne- 
phrectomy on the left nae in two stage*. 

of the patients was \ery bad, we had to work as 
quickly as possible we could not even remove all 
of the stones and were compelled merely to insti 
tute a kidney fistula in order to relieve the kidney 
of the stagnating infection laden urine. In 1 of 
the 2 remaining cases (Case 12) the condition 
of the patient, who was very corpulent and much 
weakened from long lasting fever did not permit 
of a one stage operation m the other (Case 14) as 
the function of the kidney to be operated upon 
first could not be depended on at the time and 
because of the age of the patient, we were reluctant 
to undertake a one stage operation 

The immediate results in these 15 operations 
were quite excellent, there were no postoperative 
deaths and no complications occurred at least 
within the uropoetic system. As to the more re- 
mote results, no recurrence of stones was seen 
except in Cases 5 and 1 1 In these cases it had not 
been possible to obtain complete sterility of the 
urine by the postoperative treatment In Case 5 
death followed bilateral parotitis after an opera 
tion to relieve a recurrence. In Case n patient 
is in excellent health although he has to put up 
with a permanent kidney fistula. In 6 cases (1 2 
6 12 13 1 5) we obtained complete sterility of the 
urine. Case 14 could not be followed further as 
patient went abroad and no news could be 
obtained. 

In 3 pmtienta (Cases 3 4, 9) unfortunately small 
fragments of stones had been left behind. In 2 of 
these cases the fragments did not m crease m size 
the patients being still under observation. The 
kidney function is excellent, the urine is almost 
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nephrotomy Soon titer thk the patient left Henna for j 
moctba. Sne nnr back with hjrmattrria \ ray rcimioa 
don reTeakd a recurrence agim In tie kidney operated 
u poo Lut. Colon bad III and coed were prewnt In th* refill 
inne. \\ • intend to rrracn « the »tooc *ocn and to dr* In the 
kidney for MX nr mnotia 

CA«c 10 Aloiui II female, aged rear*, had had 
palm m both learn for the la*i o year*. Of Late the had 
loat covriderabl* waght There wu a tumor oo tha right 
ride of the abdomen, the tirina wa» ttroegly pendent a rad 
there wai varcety any lodigpcanahje rxcrrboc from either 
•ade A romtgrtmgram (Fig jj waa taken In December 
load, Dephrortomy waa derw oo the right pyuoephrotk 
kidney and the atone removed Through an accident the 
kidney drain dipped oat 8 day* after operation and could 
not be reintroduced A imaQ fiatula remained and the 
patient weat home She came back In \ogu»t, 191/ with 
amnrn and high ferer noo-protein nitrogen I ig nnlhginnu 
per cent and an emergency operation wu dooe. An enor 
rraouriy dilated left kidney nemadated nuiefc nephroatomy 
with remoral of a eery big itooe Other imiller Uorx* 
lying In tha caiyce* had to be left on account of Lbe ex 
b marly bad con diti o n of lbe patient During the 4 day* 
after opera t km 0*00 cufcac centimeter* of u rin e war* col- 
lected trxan the odney drain no arina from the bhdder 
Eiaminatloo In Jane, 19 rS, revulrd doo protein nkroeeo 
content of the blood yi milligram* per cent, bnUgocirtnlae 
applied on tba left ud» to 10 nnnate* on tba right ride 
pure pot w*J erereted when the kidney waa aqneered. 
Dilation and concentratloci teat apecific gravity wu 004- 
1017 After patient a departure from tha boapftai no more 
naw* could be obtained from her NotwithBanding the 
nnanlc coodfdcn nephroatotny waa effected with tatnetah- 
tngiy good reaolts and utkfactoiy re cot t ry of tba kidney 
function. 

Can 11 Ludwig J mala, aged 50 yean, had bad 
pcrulent pleontw 6 year* before arrenl nba had been ra- 
aected and be had been kept bnmobO* for 7 mootba Tha 
camtaathm of tha nrioa waa found to ba purulent and con- 
tained coloo baaEL Iadigocanmna failed to appear 00 tha 
left aide on tha right ride it appeared in jK minote* 
(Fig. d) A ona ttage operation wai decided on to remove a 
ctawmsoent the *to of a wnaQ cbeny in tha lowert calyr 
of tha right kidney and oa tha other ride the kidney inelf 
h it wu completely Chad with an enermoo* coral ahapad 
jtoae. It wu found, however, during opentk* (October 
i g ty) that Oflfy nephrotomy ac the right aide anid ba per 


formed 00 account of unforeseen tflf&mhk»,mMp km t i« y 
had to be poetpeaed until March, iqj*. INrirfc kr^r pat 
aented great difficult^*. There wu froyoent ctjx-Ww 4 
toft coocrementi and finally a aretera] Croe LU dw cf 1 
nut formed In the lower part of the wicWy <£bkd rwkt 
nrcter Uretero teeny wu derne la May 1909. Free* tLj 
data on it wu no longer poaribte to reach tha prick HU 
tha arrtera] catheter More *toce* foraed, tad tnaDy tk 
patient differed with aauria and chUk. T»ehehcvahto 
through a nephroatomy ooe ttooe Gone, 1919) vat rr 
moved After decapauktioo It wu found that tba LHng 
aurfact wu covered over with mull abarnar* Kotvflh- 
rtandlng theae ahaceaaet there wu an ferer after apmiiw 
and yooo cubic cratimetim cf mioe wu excreted wna tie 
hr*t 14 hour*. Actually patient enfoy* good hodth, ihcogi 
haring to wear a nrphruetoeny dnnu 

Can 1 a Siejtn. P male, aged m yean, had kri paka 
foe acme lima as well at ferer and iaematari*. Tha nke 
wu rvxy cloudy and contained lewcocyta* and crcri. N* 
IwCgocarmiiia appeared oa tha right rida after 1 Mkul'i, 


oreter lriae, it by »i mIHimeten)( 00 the left «rit» 
(tone filled the pefrit a ad reached fato oa* air *. A lW 
man wu very atoat aad the heart wu not i ery gc od, tk 
operation wit aot performed fat one ttage. In 
91S, ureterotomy wu done oa the right rile k 
rprp, arphrotomr on tha left ride Phoaphatlc Baao *« 

r ero oced IaUomve poatoperadre trtatnieat wu fhea I* 
September of tha mm* year tha ariat wu qatte bw«P* 

rem and barf fr ta 

Cab 13. ImbeQaP femala, aged 7 year*, W frw* tb* 
fourth floor of a hour tn Jafy iqlS. She mfiord inclETj 
of the bony pdvk and cakaaem, tofary of the ^faa (“■* 


expelled during coflo. \ ray mamloatk- ihoved t 
gfemeration o I nail coocremenU In the right fcUM7 

region hotwuiatandinKCcantantmcdkatkwwia ah— 7 

aatkeptio, the vriaa remained nay *“?**“ 

were freqoantly mpeDrd. Laeajra of tha kldaay t* 1 '* 

dme 00 both ridel In April, iqjq, , , ro "' p ”Z 
ahowed tha ahadow of a alone the riaa of » beu •• 
right aide and of another ealcniu tha «ba cl a 
Irit aide- Though all fractwre* were healed, op^*“" ^ 
tha bdney* had to ba postponed « tha general "TL 
patient wu ao pool tnat *be had to be aent auy » 

In Tone, ipaq, the atooe oo tha rtght 
pacted In the outlet of tha pefri*, am it 

»-.« ik. r^frft Patient “ 1 ^ 


and daring d reap a oia tloo becau 
twdiy damaged *i*l 

the «oo* waaertmeted throat thkegwan^p*^^^, 

which leemed indicated, could not ba period* 11 ^ 
of the infecticn irtfibtk oa tha othar koe,^. 
phroatomy wu n*de. A month kler the kiaey ^ ^ 
m nore d and tha fWtnk ci»ed <phkiy At rrapcw* 
September iqig, recnmoc* of 
wu noted 00 the left ride. Tha 
lira partrcaal adhericna, oa wxoc nt cf 
did not aeem adriubia- The parenchyma ^ 

to ba badly damaged. ^ 

*tooa wu canied «iL Tba dale wu 
later. Poatoocrarfr* lavage wu c*rrletl 
In Dtwnbac, ctandurion r»t**kd raoowc* — - 
arina without pntbotegieri riemmti, n- 
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UTERINE CANCER 

A Report Covering toe Period June, 1937 to June, 1933* 

C. GORDON JOHNSON il D , akd CURTIS H. TYRONE, M D PAlC.S., New Omxaw, Lootjuxa 


T HIS report 13 purely & statistical one In 
which certain phases of diagnosis and treat 
meet of uterine cancer are especially em- 
phasized No attempt has been, made to include 
a follow-up of these cases. There were a total of 
959 cases reviewed over this 5 year period. Of 
these, 926, or 96 6 per cent, were cervical, and 33 
or 34 per cent, were fundal These figures coin- 
cide closely with those reported from other clinic*. 

Of the 916 cervical cases, there were 407 or 
44 per cent, in white women, and 519 or 56 per 
cent, m negroes These figures differ somewhat 
from those of other dimes, but perhaps this may 
be explained by the fact that the negro admission 
at Chanty Hospital is practically the same as the 
white, and also by tne fact that the average 
southern negro woman 1* mote likely to allow 
cervical lesions to remain untreated, even though 
they be causing symptoms that the average white 
woman would not endure As a result, more pro- 
phytacUc procedures are earned out on the white 
woman 

The average age in carcinoma of the cervix was 
46, whBe in that of the fundus was 51 (Table I) 

TABLE L— AGE GROUPING 

CERVICAL FUNDAL 
Cmo Pc Cot Cun Pc cat 
0-19 yew* i 091 o 

*°“*9 jetn 60 63 o 

3 °-39ye%n 196 >1 1 4 it 1 

*>-49 ye Art 313 35 4 it 36 4 

5^59 *34 *5 ” 6 i» i 

ooovtr in no ii 33 4 

ToUI 9*6 33 

The youngest patient m the cervical group was 
I ^r^ ar ' oldest patient was 84. 

Of the total number of 950 cases, 926, or 96 6 
per cent, were multipane ana 33 or 34. per cent, 
nulEpane 

The number of cases in which a microscopic 
diagnose of caranoma was made was 2(38. This 
number is perhaps rather small and the unpot 
tance of a microscopic diagnosis m every case of 
carcinoma cannot be emphasized too strongly Of 
these rt>8 cases, 93 5 per cent, were epidermoid In 
type, while 6 5 per cent were of the gland cell type. 
These figures also compare closely with those 
given b> other clinics (Table II) 


TABLE IL — MALIGNANCY CLINICALLY IN 
CERVICAL CASES 

Can Pc cat 

Eariy 104 n $ 

Late 

Untrtatxble 


777 

45 


83 c 
S S 


CUnicallv the cases were divided into 3 groups 
early late and unbeatable. Bv early were meant 
those cases in which the carcinomatous condition 
was limited to the cervix alone There were 104, 
or it per cent, in this group The late cases were 
those in which the carcinomatous condition had 
extended to the vaginal walls or to the parametrial 
tissue- There were 777, or 83 5 per cent, in this 
group The untrefi table cases were those in which 
metastasis throughout the pelvis was so extensive 
that treatment with radium or deep ray as a 
palliative procedure was not thought advisable. 
There was a total of 45 or 5 5 per cent in this 
group (Table III) 

TABLE III — DURATION OP SYMPTOMS PRIOR 
TO RECOGNITION OP CARCINOMA 

Cmb Per cal 

Under 3 month* *60 34 

3 to 6 month* ito *9 

6 month* to 1 year 170 11 

1 year and ova 102 ij 

One of the main points that ha* been repeatedly 
emphasized as to early diagnosis of carcinoma, is 
the duration of symptoms prior to the first visit 
of the patient to her physician This is rightfully 
a most important point, and was carefully deter 
mined m our present series As shown in Table IH 
of the 7 52 cases in which this point could be deter 
mined, the largest number of cases were found m 
the period under 3 months There were 360 or 
34 per cent, of the total that presented themselves 
for examination after having symptoms for 3 
months or under This is rather encouraging, as 
it shows that the buty are gradual}) learning that 
the time for examination is at the first suspicious 
sign of trouble In the second group, that is from 
3 to 6 months there were 330 cases, or 29 per cent. 
In the third group, that is from 6 months to a 
year there were 170 cases, or 33 per cent In the 
fourth group that is those over a year there were 
103 , or 15 per cent- Newell in a report from 
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Bame* H capita] In 1933, says that of the cases 
treated there during a 5 year period, the majority 
had waited for 6 mocthi before applying for 
treatment (Table IV) 

TABLE IV —CASES TREATED DETOIX 

DEVELOPltENT or CERVICAL CARCINOMA 
Cardoocna foflowiDj cauterization or noe pliitk 

OptrtUoO OT tht CtTTtl 10 

Cirdaocu folkrwlnj «LAxnIrj) hysterectomies 11 

Of equal importance in a statistical report as to 
the duration of symptoms prior to applying for 
treatment u the number of coses that nave been 
treated /or cervical lesions prior to the develop- 
ment of a atneeroca process The treatment riven 
ii usually a cauterization or acme type of plastic 
operation. H miner subjected 1 S05 patients with 
chronic cerridti* to either cauterization or ampu- 
tation, and alter 10 yean not one had developed 
cirri noma. In out aerie* of 9*6 cases, 10 patient* 
bad previously received acme type of repair of the 
Cervix, either cauterization or trachelorrhaphy or 
amputation. Of this group it b poolhle that a 
few bad a carcinomatous condition p rese nt at the 
time of operation u the interval from time of 
operation to recognition 0/ the cancer varied from 
1 months to 35 yean- The majority howe v er 
dei-eloped between 1 and 3 jean, there bring 4 
cases under 1 year In 3i case* the growths were 
found in the cervical Hump foil owing a tupra 
vaginal hysterectomy The dme Interval of de- 
velopment of the carcinomatous condition varied 
from * months to 17 year*. The rmjority, how- 
ever developed within 1 to 2 yean. In George 
Gray Ward's report of 357 case* from the Wom- 
an a Hospital of New 1 ork C 3 ty In ig^j there 
were 19 cases that followed a supravaginal hys- 
terectomy md m Smith ■ report of 350 cases in 
the Boston Frew Hospital for Women there were 
19 cases that loDowed supravaginal hysterectomy 
Both of these report* showed a much higher per 
centagc of patients in whom a cancerous cocdi 
tfam developed than In our own series of 9*6 
cases. 

W# now come to the moat Important phase of 
the cancer problem, that Is treatment In our 
senes in 93.5 per cent of the cervical cases, the 
patients were treated with radium alone or com 
blued with deep ray therapy In a 03 per cent 
patients were treated surgically In the remain- 
ing cases any treatment even as a palliative pro- 
cedure was impossible. In the funds] cases 70 per 
cent of the patients were treated surgically and 
jo per cent with radium. 

As to the amount of radium used In the cervical 
cases there is a great difference of opinion through- 


out the larger clinics and hospitals ol ti* wcrVL 
The dosages given In our present series nry 
greatly due to the fact that there has been w 
standard adopted. On oar sen-ice, however it 
have now adopted the following plan la the oily 
cases the Initial dose Is a large one namely yfoo 
to 4.000 milligram hour*, either *t one stage or 
divided Into two atages at an interval d j to 3 
days. No subsequent irradatioc Is given far t 
period of at least 3 to 6 months. The amount it 
that time depends on the course of the tHseue. 
In the late cases wo imiaUr combine radium fa 
doses of 3 600 to 4 000 milligram hours with the 
deep rty prior to and following theappScUxcd 
nudinm. 

TABLE V — DOSAGE Or RADIUM USED W 
CERVICAL CASES 

Cm FwobI 

154 31 a rtorivtd a total of 

tyj 31 I rterirtd a total of 

tjj 14 j 1 ree l ml a total of 

jfi 9 received a total of 

*7 37 rtcefvad a total of 

In Tabic V It is shown that of B39 caws b 
which the dotage was determined, 154 cases, or 
31 J per cent of the total, received only t*» 
milligram hour* pofh, tlffi amount being osw 
inadequate In 359 cases, or 31^ per cent « ^ 
total, only 3,400 milligram hours was given to 
each. This, in our opinion. Is the minimum do* 
that one could expect results from. Of th e re- 
maining cases, sjj or 143 per cent, were cat* 
given 3 600 milligram boors, 76 or 9 <xt ^ 
were each given 4,600 milligram hours, and 37^ 
j 1 per cent were each given 6,00a or mere nm^ 
gram hour*. 


TABLE VL— NUMBER OT RADIUS 
APPLICATIONS 




£ 
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TABLE VII. — TREA TMENT GIVEN ELSEWHERE 




IahiildoM 

a a w»d 

Wt™ 1 ! Hoapital, Nr* Tort 


r dim 

UrtT fenq 1 1 id*. PiOa. 

«r«00 

0 v Na»*n 

Eirna Hostol, St. Lo«h 

• poo-'j^oo 

a. l Smith 

Boatoo Tim ItowVul fat Women 


Arlkvr Cartb 

Pa — mil Borstal, QMoso 

yn>%ooo 


BeHaroa Hoapital, New York 

fjoo pfcw dmp ray 


In Tabic VII the treatment with amount of 
radium used at many of the important cancer 
centers of this country is given. The standard 



BmniAiY 

i This report covers a review of 959 cases of 
utenne carcinoma— 96 6 per cent cervical, 34 per 
cent fun dal. 

a The cases were distributed 44 per cent m 
white women, 56 per cent in colored 
3 The average age of the women with cervical 
carcinoma was 46 f uncial, 51 
4- In 83 per cent diagnosis was made clinically 
late on first application for treatment 


”5 


5 In the majority of the cases, symptoms had 
been present for 6 months or under before pa 
dents applied for treatment 

6 In 10 cases carcinoma followed either cauter 
1 ration or some plastic operation on the cervix, 
in 3i cases the cancer followed supravaginal 
hysterectomy 

7 The standard treatment used on our service 
at Charity Hospital is described, and compared 
to that used elsewhere. 
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CONSERVATION OF THE CERCULA 
TION IN BONE AND JOINT 
SURGERY 

T HE circulation undoubtedly should be 
duly regarded In surgery of all tissues, 
but the soft times are more resourceful 
In the restoration of blood supply when ren 
dered deficient by operative procedures a 
pathological process or trauma than Is bone 
and cartilage. Bone is by no menu an inert 
tissue but has an abundant blood supply and 
one of its chief functions U tbe storage of cal 
efum With a constant interchange with the 
blood stream to maintain the proper coldtnn 
phosphorus balance for every cell in the body 
But the structure of bone is such as to retard 
revascularisation. Hyaline cartilage, which 
forms the articular surface has practically no 
blood vessels, consequently has very little 
restorative power per « When the articular 
cartilage is injured or the source of nutrition, 
which is from the blood, is severed there is 
either degeneration with denudation or repair 
by invasion of blood vessels and the fo rm at io n 
of fibrocarthage or fibrous tissue, thus per 


manently impairing the quality over the area 
Involved. 

The physiological repair of bone require*, fa 
the adjacent soft structures from which the 
circulation is derived an abundant Wood 
supply in consequence the old adage "keep 
dose to the bone n in operative procedure fen 
the purpose of avoiding large nerves and blood 
vessels, and to seen re a better medanlnl 
restoration often defeats the object by (fa- 
st raying the means. 

The blood supply to bone is derived fine 
the nutnent artery and from tbe periostraa 
through tbe attachment of soft structure* 
The vessels from the periosteum are probably 
of more Importance in the process of repair 
than the nutrient artery Whm the blood 
supply to an area of bone becomes obliterated, 
either aseptic necrosis or sequestration ocean 
or there remains sufficient nutrition to keep the 
part alive but not to instigate the process of 
repair In Intracapsular fractures of the 
of the femur the main supply is severed *1 
the line of fracture and the only soortt b 
derived from the small vessels In the Egsrpoi 
teres which may be sufficient to mahtuo • 
living head but not to permit calho prod °t 
tioa or there may not be sufficient *upf*J" 
from this source and the bead may become w 
aseptic sequestrum. Repair them can occor 
only by Invasion of the sequestrum by 
bone. 

The practical importance of this mb;* 0 
may also be fllnstrated in all pbs^sof bc^ 
and joint surgery in fractures, and whenr- 
the bone is indsed for any purpose, there m 
be an area of stasis between the frag®® 
surrounded by one of active drcuUt*»- 
116 
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the time of trauma there is extensive crus h ing 
of the soft structures or if at operation there 
is extensive stopping of the periosteum and 
soft parts, healing will be impaired propor 
tionatdy to the damage- In compound frac 
tures the area of stasis or blood dot is ex 
tended and often there is also injury to the 
surrounding structures and repair is notably 
materially retarded 

In dislocations, the blood supply may be 
impaired with subsequent degeneration of 
the articular cartilage and sequestration of a 
large portion of the adjacent bone This has 
frequently been observed in the hip joint 
when the roentgenogram shows perfect re 
duction at the time of dislocation, but after 
months or years later gross irregularity by 
sequestration and disintegration This was 
first brought to my observation many years 
ago m a healthy twelve year old boy with 
penned dislocation of the hip In unreduced 
dislocations of the shoulder and elbow after 
the elapse of a few weeks the cartilage at open 
operation shows evidence of fibrillation and 
degeneration which is often advanced to such 
a degree that restoration to normd may not 
occur even after reduction 
In extensive operations upon the knee joint, 
as in arthroplasty, a much better exposure can 
be secured by b tripping of the periosteum for 
a considerable distance from the lower ex 
tremity of the femur This undoubtedly 
facilitates mechanical reconstruction of all 
parts but later there may be sequestration on 
the articular surface of the femur and such 
poss irregularity that even though active 
motion is secured the purpose of the procedure 
Is defeated. No defect in the articular surface 
of the tibia Is ever noted, for the attachments 
of the soft structures are not disturbed 
In the hip joint the entire head and neck of 
the femur may disappear in the same manner 
when there ib too extensive dissection of the 


soft structures The acetabulum is rarely if 
ever affected as there is sufficient blood supply 
from the inner surface of the pelvis to main 
tarn contour, therefore extensive denuding of 
the external surface of the ilium to secure ex 
posure is permitted with impunity 

In osteochondritis deasicans of the knee in 
which an aseptic sequestrum is formed in the 
articular surface of the internal condyle of 
the femur and a loose body is extruded in the 
joint a small artery, the artena media in the 
posterior crucial ligament is probably oc 
eluded thus obliterating circulation to this 
part If however, os occasionally occurs, this 
sequestrum through irritation becomes at 
tached to the synovial membrane revasculan 
zabon occurs and the sequestrum is trans- 
formed into active living bone a beautiful 
natural illustration as to the behavior of free 
bone grafts The same manifestations have 
been observed m the head of the astragalus, 
after fracture of the neck and after excision 
and replacement 

In all operative procedures upon bones and 
joints the incision and approach should be so 
devised that the circulation is impaired as 
little as possible In the knee a sufficient ex 
posure for all purposes may- be secured by a 
linear incision parallel with the quadriceps 
tendon patella, and patellar tendon, but, of 
course, a more tedious procedure is required 
to reach all recesses U transverse and other 
complicated inci si ons give a better exposure 
but necessitate severance of important struc 
tores In operations upon fractures of the 
long bones it is much better to secure only- a 
fifty per cent end to-end engagement than to 
destroy the most potent means of repair even 
though a perfect anatomical restoration may 
be secured 

There are other factor* to be considered as, 
the constitutional status of the patient secre 
tion of certain ductless glands as the para 
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thyroid and calcium phosphorus balance, 
vitimms and focal infections However from 
a practical point of vievr the problem has been 
found a local one In a very large percentage 
which is chiefly controlled by the local blood 
supply and If Impaired will either result in 
sequestration or a much retarded process 
of repair Wnxa C Caufscu, 

RELIEF OF ACUTE ADHESIVE IN 
TESTINAL OBSTRUCTION BY 
SUCTION APPLIED TO IN 
LYING DUODENAL TUBE 

T HE border* of methane and surgery 
are not fixed but are constant!) chang 
tog We are continually striving to 
find mean* of treating surgically diseases 
which are refractory to medical management 
At the same time an uninterrupted search is 
always to progress for conservative agents 
which may adequately replace satisfactory 
but more energetic operative Intervention 
These imaginative pnrstdts and dreams of 
medical men are often matters of stem reality 
to the patient afflicted with an internal dis- 
order for which medicine can do nothing as 
well as to the patient faced with the prospect 
of operation for the relief of his complaint 
The one aska, May Dot an operation help 
me? the other Can not the same result 
be accomplished without operation? 

Since the advent of the era of surgery of the 
abdomen operative treatment ha* had no 
rival to the management of acute Intestinal 
obstruction, save for early cases of colonic 
intussusception which may occasionally be 
reduced by a hanum enema. The employ 
ment of nasal catheter suction ifphonage his 
demonstrated, however that a large number 
of Instances of simple acute Intestinal ob- 
i traction of adhesive origin can be ealisfac 
torfly relieved by this means alone without 
operation. The rationale of its use reats upon 


this factor Intestinal distentfcm engeodetd 
by a block to the bowel is due essentially to 
failure of absorption of iwalknred ilr and tto 
digestive juices (bfle, pancreatic joice, ud 
hydrochloric add) emptied to at the gateway 
of the Intestinal canal In the same 
that decompression by enterostomy of the 
gut obstructed by an adhesive bond pcnmti 
intes t i n al continuity to become automabcalb 
re-established ro similarly aspiration of the 
contents of the upper reaches of the distended 
intestinal tube together with removal d In- 
crements of swallowed air and digestive joins 
as they accumulate often allows spontaneous 
restoration of the intestinal lumen. Enter 
ostomy presents the following advantage ortr 
decompreation by the duodenal tube fl 
following enterostomy, the gut continues ob- 
structed the intestinal tube above tie site of 
drainage can be used as a nutritive tube 
while one waits to sec if automatic release 
from obstructing mechanism will Dot occur 
Adhesive occlusions and the distent** 
accompanying inhibit! ve (paralytic) and fp** 
tic type* of ileus constitute the chief inA*- 
tions for the employment of suction in tk 
treatment of acute bowel obstruction. I* 
strangulation types of obstruction, wbetkf 
due to hernia, volvulus. Intussusception, <* 
adhesive bands operative Interference b 
gent In the enormous distention of tf* 
colon not infrequently observed to 
obstructions at the sigmoid flexure, the new 
for immediate decompresatoo br up eat** 
of the ballooned gut is pressing Corretoti* 
of physical finding* with the roentgen fibs 
the abdomen permit* of surprising 
to the Identification of the typed obstruct** 
present. When however doubt 
cemtog the nature of the obstructing 
nlsm, especially If uncertainty prevails *s 
whether a simple or strangulation obstruct*^ 
be present operation is to order 
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In the treatment of mechanical obstruc 
Lons by suction it Is important to follow the 
decompression by X ray films made at the 
bedside Augmentation of the distention, no 
longer occurring because of the removal of 
swallowed air and fluid excreted into the 
stomach and duodenum, the intestinal colic 
usually stops soon after suction is com 
menced The bowel having accommodated 
itself to a certain grade of distention, no pain 
will be appreciated if there be no increase in 
distention Diminution in caliber of the dis- 
tended intestinal coils rather than relief of 
pain herald a successful decompression The 
appearance of gas in the colon in complete 
obstructions of the small intestine Indicates 
that the continuity of the intestinal canal has 
been restored 

It may readily be shown m the intestine of 
the intact dog or b the human gut at necropsy 
that the exertion of suction at the duodenum 
is appreciated b the same degree at the 
terminal end of the small intestine b the 
presence of a pure gaseous or fluid distention 
of the gut Such simple gaseous or fluid dis 
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tentions may be completely decompressed 
almost at once The usual clinical distention 
unfortunately is constituted by a mixture or 
alternate segments of gas and fluid m which 
decompression will be only gradually effected 
Many factors affect this issue favorably, such 
as the elapse of time, with absorption of fluid 
from the gut resulting m confluence of gaseous 
increments which may then more readily be 
aspirated, the churning action of a turbulent 
gut and posturing of the patient to disarrange 
the existing collections of gas and fluid faol 
itatmg their removal by suction 

During the time when suction is m force 
para-oral fluids (usually 5 per cent glucose b 
normal saline) are given in amounts adequate 
to insure a liberal daily unne output (700 to 1000 
cubic centimeters) — a reliable mark of a posi 
tive fluid balance 

A large number of instances of acute ad 
hesive obstruction, whether of remote or 
recent origb, will be spared the necessity of 
operation for its relief through the use of sue 
Lon applied to an mlybg duodenal tube. 

Owen H. Wangensteen 
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T HE Medical Department of the University 
of Buffalo was orgardred by an Act of Inar 
potation b\ the New York State Legislature 
on May n 1846. This m the culmination of 
man? meeting* and much discunioo among the 
leading pbvsidans and prominent atuem of 
Buffalo which had extended over a period of 
man> years. 

During the boom pewd of the early thirties, a 
definite move was made to itart a omvenltY with 
several department*, but the financial craah of 
1836 b tailed lot a time the laudable plana of ft* 
promoter*. Buffalo wns alre»d> a aty of *ome 
thirty thousand and the need for medical men 
wa» felt, hence the final determination of our 
dtixrm to compromise on the professional school 
first with the hope of developing into a full 
university later The fart that the Article* of 
Incorporation called for a tmivmify lattc&d of 
Sort a medical school, showed the wisdom and 
breadth of mind of those early pioneer*. How 
ever while the dorter grunted was for a u diver 
sty stiff the medical school wi» the only depart 
merit for 40 year*, when the pharmacy deport 
ment come into existence In 18S6 The law 
department followed in 1891 the dental depart 
ment m 189a and the analytical chemistry de- 
partment in 1896, the department of art* and 
•deuce* in 1913 the department of education In 
1916 Thu* from a modest beginning, 86 year* 
sgo, when the enrollment wa* leas than 70 •In- 
dent* doting the first year the total registration 
in all department* at the present writing b well 


over 4*100. 

like most iratltutionfl of it* day the university 
wa* fern orgxnlred as a Joint stock corporation 
and continued »o for over 50 years. There b no 
record of any dividend ever having been declared, 
but, on the contrary very often there wa* an 
assosnient to make up deficit* that had been 
made necessary as the result of continued expan- 
sion aid new equipment, the cost of welch 
exceeded the Income from student fees. The k> 
altr and sell -sacrifice ol the medical faculty under 
cum caodUfcmt ha* been an enviable tradition. 


explaining the continued high standing *nd hk 
cw* of the medical department Coda soch con- 
ditions It might be thought that the dcstre for glia 
by the stockholder* might let down the ban far 
entrance and scholarship, but cm the cootray 
because of the high tvpe of the facult\ rich con- 
dition* were never permitted to occur 

The original coundl consisted of 16 member 
all stockholders, elected by fellow sharebAlen, 
the faculty consisting of 7 physicians, the 
chancellor and the Mayor of the city tx t$cU 
A* each deportment developed, a member fra* 
that department sea* appointed to the coraci 
AH appointments to the teachi n g staff were made 
by the council upon recocmnenditKM of tie 
faculty Millard FBlroare (Fig. t) sras the first 
chancellor and continued to act m that cspac 
ity for *8 consecutive years, even during hh «- 
cumbeiKy as president of the United States. 

The first f anil tv coosbtcd d James T WHie 
M.D professor of obstetric* and dirasa of 
women and children George Hadley M D pro- 
fessor of chemistry and phannan" Chirks \ 
Coventry M D profeasor of physiology wf 
medical jurisprudence Charles A. Lee, M-D 
professor of materia medlca and pathology Jw*i 
Webster M D, professor of general arid * 5 *“" 
anatomy ( Frank IL HarruUcn, MD, pmfesaor ® 
the pnnopks and praetke of surgery and cfinW 
surg ery Austin Flint, MD, professor of 
principles and practice of meihone an! <£b^ 
medicine. Doctor* Coventry Hadley BebsW 
Lee, and Hamilton also held chairs in the Genrt* 
(New \ orfc) Medical College, an fnstltotfcc wbxo 
had an honorable career foe a number of ye*°- 
but cm account of it* location in a tnu.ll [ ‘ T ^ r L 
187a It became the medical department of Sy» 
cose University A* these teachers gave toe e*jn 
fall and winter courses at Geneva, (he 
lectures at Buffalo did not begin until F rircart 

The lectures were preceded by pttSannary 

of from 4 to 8 weeks, 61*131 by' bxstnxtor* 
enrollment the first year was 66 stadeort 
first commencement exercises were Wa J 
16 1847 at which time r degrees were 


r*o 
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{erred by Chancellor Fillmore. The second 
session was attended by over 90 students, of 
which 32 received a medical degree. The depart 
ment £trw In uze and importance and soon the 
necessity for an adequate building was felt. The 
first three sessions were held in the old First 
Baptist Church (Fig 2) at the comer of Wash 
ington and Seneca streets. In 1849 at the comer 
of Main and Virginia streets a fine structure 
(Fig 3) of rather unique design was built of 
brown stone, which was regarded at the time as 
one of the best adapted buildings of its kind in 
the country The cost of this budding was con- 
tributed largely by the generous aureus of 
Buffalo In it provisions were made for a dis- 
pensary In 1849 the Hospital of the Solera of 
Chanty was organized and its location, adjacent 
to the college grounds, added greatly to the 
facilities for medical teaching 
The original faculty aB remained during the 
first 5 Years, thus crystallizing the plans and 
policies, which have teen so successful for 86 
years. From the original faculty several attained 
both national and international prominence be- 
cause of the b rill i an cy of their work. James V 
White, M.D professor of obstetrics, was the 
inventor of the White forceps and these are still 
being u«d in our day In 1850 Dr White intro- 
duced clinical midwifery in the college currica 
lum. While t h is method of teaching had pre- 
viously been established in Europe, its introdoc 
tlon into America by Dr White caused very 
revere criticism. The newspapers of Buffalo and 
ykawty attacked Dr White so bitterh that a suit 
for libel followed and while the defendant was 
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acquitted it served to vindicate Dr White and 
ha method ot teaching It was also Dr White and 
ha associate, Dr George S Burwell, who acting 
upon the suggestions of Sir James \ Simpson, of 
Edinburgh, aemonstrated the practical employ 
ment of anaesthesia in the practice of obstetrics. 

Dr White was a very broad and active man 
having many’ interests outside of his specialty in 
obstetrics. He helped materially in developing 
the Young Men’s Christian Association, the Sis- 
ters Hospital, the Providence Retreat, for the 
care of the msape the Buffalo State Hospital of 
which he waa a member of the board of mana gers 
and later president of the board His services 
continued with the medical school for 35 con- 
secutive years. 

The second internationally known man of that 
first faculty was Dr Am tin Flint (Fig 4) In 
1842 he was appointed health officer of Buffalo In 
1845 he estabWied the Buffalo Med teal Journal, 
and continued as its editor until 1853 In 1846 
be was one of the founders of the medical school 
and continued as professor of medicine until 
1850 when he went to New \ ork as professor of 
meoiane at Bellevue Medical College. It was in 
1 $43 that Dr Flint made his noted observations 
upon typhoid fever during an epidemic of that 
disease which occurred m North Boston, New 
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\ort He contributed greatly toward the recog 
nit km, the lource, and the means of conveyance 
of the infection In this dreaded condition. Hb 
wort on diseases of the chest b a matteT of history 

The third broom member of the original faculty 
»« Dr Frank Ha*Ur» Hamilton, who for 15 
yean was professor of turgrry He wu a brih 
bant teacher and bid the foundation for perfected 
method* In the management of bone tajurie* and 
di»kx»tV*TV- fib tretitbe entitled Frachaa ami 
Dislocations was translated into teveral language*. 
Dr Hamilton made the fint lucccstful (kin graft 
recorded in America, when he took akin from the 
leg of hi* patient and covered an ulcer of the 
opposite leg, 7 by 4 Inches. Tbit article wu* pub- 
lished mtheBBjJafe Medical Journal in December 
1854, Dr Hamilton left Buffalo In tWo to be- 
come prof wot of surge r y in the tong lab ad 
Medical College. 

Another notable man on the faculty In those 
early day* was Dr John C Dalton, Jr who b*- 
caroe professor of physiology In 1851 He was the 
firat In America to employ the method of experi- 
mentation on living animal* in his teac h ing 

Dr Julios M Minor was another noted surgeon 
on the faculty In the earlier days, being profeaaor 
of ipedal s urg ery In 1869 he advocated the 
enackwtloc ol ovarian tumor*, a method which 
has been tmivemilv adopted and used to this 
day 

Alter the first few *e* 4 ocs of the medical 
*chod the length of the course of instruction wt* 


extended to a Year* of 5 month* etch. After 1S70 
the course was extended to 3 year* of 6 nwrt» 
each. With the birth and development of if* 
science of bacteriology the need wn* fdt for more 
practical training in patholo© and cbembbT 
and a more accurate knowledge of anatomy **i 
histology all of which demanded feertasrd 
laboratory facilities and more time. A new twSd- 
teg was erected to meet thl* demand, through the 
reoerusft} of the ritiims of Buffalo, thb benj 
bufit fn 1893 (Fig. 5) From 1884 to 1S9J, k 
addition to the regular course «opple»etittt 7 
and ipedal instruction was given during the 
spring months. This was followed In 1893 
again lengthening the course to 7 mouth*, *» 
some years thereafter to 0 month* for each 
four undent years. In 1 808 the arariganot** ® 
the medical schools of Buffalo was accompEsoed, 
whereby the medical department 0/ NhP® 
Unbrento was merged into that of the Pnirerkty 
of Buffalo The fanner achool had been dofct 
excellent work for 15 years, haring maintained » 

U f .i K alsrltanl TTlff imWlO WSS 


disposal of one aefcoof practically «2 the 
dtntcal material of the dty which at that un- 
numbered well over three hundred thorn*® 1 

tie Civil Wu- ofia an « 
faculty became renowned. Chief am**™" 

was Dr BorteB Park, who cat* from 

Buffalo in 1S83, a* p r n feaaor « wrfeiy 
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chair he held for 31 Year*. He was a great 
influence, not only in the school and in the com 
inanity, bat throughout the United States and 
Europe. His textbook on Tkc Principles and Prac 
free of Modem Sartcry in two volumes, published 
in 1907, was one of the beat works on surgery ever 
written. It was he who observed the ever Inaras 
mg number of cancer cases, and it was he who 
persuaded the New York State Legislature to 
found an institution for the study of malignant 
diseases. This demand was granted and the Insti- 
tute fox the Study of Malignant Diseases was 
established m Buffalo in 1S9S, Dr Park being 
made its first director During the first 3 years, 
research work under Dr Park, assisted by Dr 
Harvey Gaylord, was carried on in the University 
laboratories. In 1801, through the generosity of 
Mrs, W H. Gratwick, of Buffalo the present main 
building of the Institute was built, which since 
has grown into several buildings, and thus 
Buffalo boost* of the first institution in the world 
devoted entirely to the «tudy of malignant 
diseases. 

Dr Thomas Rochester succeeded Dr Flint as 
professor of medlcme and continued the high 
standard* created by bis predecessor until 1887 
when after his death he was succeeded, in turn, by 
Dr Charles G Stockton, which position Dr 
Stockton held with honor until 1019 He was one 
of the outstanding internists of ms day and did 
monumental work m maintaining the high stand 
ard of the mediad school 

The Medical Deportment of the University of 
Buffalo] has from the start been coeducational 
hut it was not until 1876 that a woman received 
a degree Since then nearly every class has con- 
tained ieventi women The medical school has 
ever Tranntalrwd a high standard, ranking favor 
ably with the largest institutions in the country 
In the matter of Improving medical education it 
has been, in the front rank In enlarging Its cumcu 
lum and enlarging the corps of Its teacher*. The 
school is proud to claim among iu teach er s, not 
only the men already mentioned, but such other 
noted teachers and clinician* aa Dr Mathew D 
Mann, Dr Charles Cary, Dr Grover W Wende, 
Dr James Gibson, and many others. 

The building of 1893 with a number of addi 
tions, continues to serve the medical department 
In 1913 the department of arts and sciences was 
established Two year* later premedical require- 
ment* in the State of New kork rose to 2 years’ 
college wort. The medical school met this require- 
ment through Its department of arts and sciences. 
In Hue with'the general r trend of medxal educx 
tion, the Buffalo tchocl has limited It* freshman 
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class to 77 member*. The average number gradu 
a ted ia approximately 60 in each claw. 

From the very modest beginning 86 year* ago 
with a faculty of 7 physician* and 66 students 
there are today In the department approximately 
350 students with a faculty consisting of 23 
professor* and nearly 200 associate professor* 
assistants, and instructor*. 

While for many years the school was on a 
stockholders basis, that condition passed many 
year* ego The opening of the arts department m 
1913 was almost wholly brought about through 
long planning by the faculty of the medial 
department, espedtlly Dr H U William*, who 
foresaw that increased requirements for entrance 
to the medical department were necessary The 
result has been a closer urncm with the other 
departments of the university and from this a 
different method of government and support 
necessarily followed In 1915 changes were made 
transferring the governing power to an adminis- 
tration board of 10 member*, nominated by the 
general faculty and appointed by the council and 
a board of instruction of 12 members, consisting 
of the heads of the teaching departments, or 
those designated by them, and a number of 
•tandrng committees. Some modification has 
since been made, and at the present time admin 
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tstration of the ichool of m ctttdnc Is '.Tiled In the 
uni verity conned, the Chancellor the Dean, the 
faculty sod two board*— the executive com- 
mittee end the board of i attraction. The eiecu 
tire committee has nominating pwa of physi- 
cians to the (acuity while the Chaocefior and 
cornual mutt give approvaL 
The mean* of support are through fee* from 
students and donation*. Since 1911 two huge 
campaigns apcxaline to the dUxena of Buffalo 
have bin mane, each led by the late Walter P 
Cooke, each for five million dollar*, and each ha* 
gone over the top theming the continued inter 
art and generosity of the dtiren* of Buffalo in 
this great educational Institution. The tud venity 
ha* never depended cm any one greot benefactor 


but move on roodeat donations from a greet man- 
bet of It* loyal friend*. A* a result, BuSiiouhm 
look upon the Institution u belonging to them. Is 
receive* no support whatever from the City « 
Buffalo. AH tin demonstrates what unanimity 
of purpose, effort, and loyalty can do to pit l« 
ward and perfect an Utsd hjtloa. 


Paw, JcruAjt. A IQ»tory trf tt» tTmJrvnity <J 
roi. rtfl of ruttlcatio** U It* Buffalo fOrtwfal *>■ 

TU UnWsofty of Bofiiki- A Btfcf 

IfATTttro. 8AKtua. A. rf» wfltt prrfewl** « *** 
c*vDty New York 10*t Rer„ 
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REVIEWS OF NEW BOOKS 


T HERE ha* been no work in English even at 
tempting to cover the subject of the dim cal 
physiology of the eye — ft- subject in which more 
advances hare been made in recent year* than in any 
other department of ophthalmology Very little con 
sfdenttion fs given to the question in the textbook*, 
the only exception being the recent large work of 
DukthhUder In the foreign literature the matter is 
treated in monograph! covering particular subjects, 
or in various part* of large handbooks. Thu* the 
appearance ol a single volume covering this subject 
1* a boon to ophthalmologists everywhere ana to 
many physiologists, bio-chemist* and psychologists 
who are interested in the subject. 1 

The author has renounced an ittempt to prepare 
a complete reference book but ha* chosen what he 
consider* the moat important of these work* for a 
discussion simple enough to be read with pleasure 
by the avenge clinician who possesses an interest 
but no technical training, in the more scientific as- 
pect* of ha subject. The bihHography covering sev 
thousand titles will save much time to worker* 
*uhiog to go more completely into sny special phase. 

The author a clinical ophthalmologist who has 
droe important work in physiology of the eye at the 
University of Pennsylvania, was well fitted to per 
form his task. If there is any criticism of Us general 
method, it would be of Us reticence In passing per 
*<mal judgment on many of the subjects discussed 
In properly emphasising work of varying importance. 
Thus Fischer ■ work on the permeability of the cor 
nea which rests on exceedingly complicated proce- 
dures and has never been confirmed might be taken 
U proved from the author’s statement* and one 
wonders just how Tagawa was able to prove the 
existence of trophic nerve fiber* by photographing 
the cornea. This criticism applies espedalR to tome 
statements In the fir*t chspter on the Protective 
Mechanism of the Eye, including the function* of the 
Uds» Ucrymsl apparatus, cornea, and conjunctiva. 

The second chapter deals with the irij and pupil. 
A^aln cue might gain the impression that the origin 
of beterochrotnia iridis from a letfon of the cervical 
sympathetic vs* to be definitely accepted, but the 
dhpisiion of the pupillary pathway* and their din 
leal examination by newer instrument* is excellent, 
it I* a subject on which the author has made original 
contributions. It may be recalled that no satisfac 
tory explanation of the miosis which is associated 
*Jth the Argyll Robertson pupfl has ever been made 

U »_*** , Etl *r R*ed* H«d MUr VI .A. 
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The author quotes *ome evidence that it 3 due to 
cord change* which remove the sympathetic tn 
hlbitory fiber* to the sphincter These are known 
to exist as part of the system of reciprocal innerva 
tion existing in the iris, as In other musdes. A rele 
dve miosis occasionally seen after mastoid operations 
apparently results from damage to sympathetic 
fibers which pass through the middle ear 
The mechanism of accommodation which is next 
considered, 1* still unsettled. The author summanxes 
evidence for both the Helmholtz and Tscherning 
theories. He ipparrntl) favor* the former as modi 
fied by Henderson, The chapter on the lens and 
vitreous is perhaps necessarily too short to include a 
great deal of Important material, and one misses a 
discussion of Baurmann s work. 

\Isual acuity is discussed in its physiological as 
peels and the visual pathway* arc described, indud 
Ing a discussion of recent work on the projection of 
retina] elements in the occipital cortex Of great in 
terest is the discussion of objective changes in the 
retina daring exposure to light The electrical reac 
lions, too complex for dLscuison in a review show 
striking similarity to the phenomena of vision 
In a chapter on the subjective characteristic* of 
vision the phenomena of dark adaptation and other 
phenomena are well discussed. The discussion of 
entoptic phenomena will be welcome to the clinician 
who hj often asked their meaning by patients. 

A discussion of the ocular movements stresses es- 
pecially reciprocal innervation which the author has 
aided m proving for the extra -ocular musdes. The 
anatomic basis of nystagmus la also presented clearly 
Chapter* dealing with the aqueous hatnor and 
the in tra -ocular pressure take up the vexed question 
of the genesis and circulation of the aqueous. The 
author whose work has helped to disprove the secre- 
tion theory, believes the aqueous to be a dbdysate 
of the blood, but thinks some arcnlation out of the 
eye through the canal of Schlerom mast be con 
sidered probable. 

The typography of the book, except for a number 
of misprints, is good and the illustrations, chiefly 
diagrams and records of experiments, are satisfactory 
Saktoxd R. Girroxn 

T HE J aschke- Pankow textbook of gynecology has 
been one of the standard German work* for many 
years. The fourth edition was published eight years 
ago and the present fifth edition* attempt* to bring 
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the *ub}cci a alter op to date. Thb comparatively 
long gap baj necessitated many revisSnca, some cd 
the chapter* bring completely rewritten. Many of 
the Hh»tr*tlonj have been replaced b y d ew too, 
more hm b«n added, and t be large number of 
drivings tn color sdd to the valor of the book as * 
text, 

Tbe section an hormone* and cm hormone there py 
has been completely revised. Thb rebject h admir 
ably handled, ind Usdades *11 the recent -work in this 
field. The chapter li especially well written In the 
simple and direct style tor which these aatber* are 
known. 

Pankow i* *tQJ of the opinion that surgery offer* 
remit* ct lent equal to those of radiation in the 
ewrlJer itijn of cartfnoraa of the cervix. In the *ee 
Ik® on radiation therapy the anther tain that 
6000 mlWgrw® hoore b the upper limit of radiation. 
This ii surprising fn view of the present day tendency 
to Q*e larger too ever increasing dosages. 

The rttdei look* In vein (or an *d*quatt ffcscrip- 
tkm of cervkal cauterisation, for pneumoperi toae- 
wb, either trensabdominal or tremu terin*, aedlmai- 
Utlon test*, *ad ion» of th* other newer procedure* 
which are in use at the present time especially Itj 
thb country 

The sections on tbe surgery of the various gyne- 
cologic*] conditions *re al»o well written. Emphaab 
U laid on surgical prindpie* rather than co aetaQ* 
of surgical technique For these Utter the reader l* 
referred to larger works on surgery The text ha* 
therefore been kept a most readable end useful refer 
tmee lor student* and practitiooera. It abould be 
read as it b an excellent cross setrioo of p resent day 
Kvnece^ogy as practiced In Germany It* style suri 
ifiastmwns make it enjoyable as Well is profitable. 
For the Fremmzni It 1* an excellent companion vol- 
ume to the Lekrbuck dtr GtbvrUkUft by the same 
authora Halt* A. Rta. 

77" ELLOGG has presented os with a most yalaabk 
monograph indeed. 1 The duodenum b exhaus- 


and Salat Bartbolocww’s Hospitals which the artbor 
personally studied. Th* reviewer finds do dlfikahv 
In according highest prebc to Doctor KHkgg (or tin 
volume. Farerrmr Cnmorot 

'T'HT fourth edition 0/ th* treatise ca the 5ric*a 
A and Prattle* *f S «r wry* b dedicated by th* auth- 
or* to their f dead aoo teacher Sir George Matfca 
The first rohnne b deserted to general sargny sad 
cortre in a brief way the usual tfeoolny mb)e£tE 
Antbepdc* sterflbation pre and portopeatire out 
of pftnenU frtlUcnmarioa. Infections hnnorriap 
and arueithisla, The chapters 00 su rg er y d blvd 
veaseb and nerves art coodsely written aid there 
are occasional reference* to historical operikra 
which hare served as th* ground work for crar fres- 
co t day ractbodi. Chapter* 14 to J ? inctafrt rere 
written In coflaborntlcm with R, H. 0 B JUAbaoo 
and are devoted to fractures and dislocalicii*. Tbtac 
chapter* have been thoughtfully written usd dhplsy 
a nice choice cl detail la the treatment of tie sxst 
common fractures and their complications. 

\ oJmne U b devoted to regional aurgeiy and tbs 
atrthor* have prefaced many chapters srlth shest 
accounts of applied aargkatl anatomy and pfi.nkf- 
ory of the rerion or organ discussed. This latvt, 
the reviewer lrels. b an erceHeat one and wffl p«*’- 
ahly find Ua way Into many future publlaUloes. 

In the preface to tbe first volume, the aothcnha\t 
stated that they had two mala object* to view I* pre 
renting this two velum* work! the fiat W*! 
place before the student a boot which U coffirirntj 
comprehensive to provide him with all that ha sj 3 
require In pausing both bb ordinary surgical 
nations aril any higher exam'’iva tw ns to 
may aspire and the *ea*id, to preaest a boc* w»rt 
may be of value as a work of reference to tb» «sy- 
kal practitioner On* b indhrtd to 
that they bav* attained their goal The weak shows 
th* result of adequate condetaatkm, wbfla its ct*o~ 
prehmahreotsa b quite astonishing. , 

The fflnatratkm* are liberal la n amber asaj^ 
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T HE contributor* to the first edition of Morris' 
Hunan Anatomy 1 were ten E n g l ishmen, all of 
whom were associated with horpitals In or near Lon 
don, the work Itself was designed for the me of 
student* "preparing for the Conjoint Board of the 
Royal Colleges of Physicians and Surgeons, for the 
Fellowship of the Royal College of Surgeons etc. 
The contributors to the ament ninth edition are 
twelve Americans, who hold or have held, the ap- 
pointment of professor of anatomy in medial 
schools in the United States no one of the original 
writers of the work, first published forty years ago 
Is cm the present list This change from British to 
American authorship was well under way with the 
appearance of the fifth edition — the first under Dr 
(1 M Jackson s editorship — when eight of the twelve 
were Americana. 

For this thoroughly revised edition. Some parts 
have been almost entirely rewritten, this applying 
to the following sections Special Sense Organa, Uro- 
genital System, Glands of Internal Secretion, Osteol- 
ogy and Articulations , furthermore the "illustra 
Ucms have received s pedal attention — a consld 
able number of those used In the previous edition 
hive been Improved and 253 new picture*, of which 
51 are In color have been induded to take the place 
of those deleted this now brings the total to eleven 
hundred sixty six, an Increase by one half again the 
Initial number 

The new edition of the textbook possesses certain 
general and very valuable features some of which are 
recent improvements it contains an entire chapter 
devoted to the skin as an organ the material upon 
dlnlal and topographical anatomy is now logically 
distributed among the several chapters, according 
to the particular organ system affected, the new 
knowledge of the growth of human body and Its 
parts Is made available to the student serviceable 
tabulation* of muscles by functional group* and by 
segmental nerve supply are added. Typographically 
the discriminative plan Is retained whereby the stu 
dent Is led first to seek the fundamental facta printed 
ia large type, and later for careful reference, the 
details printed In small type. 

The superb text descriptions which characterize 
the volume are freemen tly handicapped by unfortn 
nitdr Inadequate lllustrationa, many of which have 
remained unimproved through four decades. This 
Is a curious shortcoming In a text which represents 
amature sdence long since replete with surpassingly 
exailent pictures, and In an age when fine engraving 
aud color reproduction are commonplace In non 
ni C The old retained figures seem espe 

oally inadequate in the section on musculature. 
»2i Palo* taking accounts of muscular ana 

[“rial attachment! and relations are not revealed 
♦ — the latter being serviceable only 

to verily the cruder features and not as reminders of 
careful laboratory experience but It can be said that 
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these mvological figures originally us tin ted, are now 
less garishly scarlet and therefore more natural, than 
they were, say in the sixth edition. In the first edi 
tions, the arteries were dully the veins too deeply 
colored in the sixth edition they were deeply col 
ortd but diagrammatlcally dear now in the gen 
eral process of toning down pigment, they are not 
sufficiently dear wherever the Background contains 
a complexity of other structures. In addition, cer 
t« in or the Borrowed figures have been villainously 
treated both aa to reproduction and coloring else- 
where, obscure specimens of dissections are retained 
— not old enough to be of historic Interest, and too 
rough to deserve induakra In a newly revised text 
some larger dissections require study before even the 
experienced can understand them. On the other 
hand, some new figures added from the author* dis- 
sections, models or diagrams are forcefully dear 
(and often unique, as one may find for example. In 
the sections upon the organs of spedal sense and 
upon the urogenital syitem.) 

An early edition contained the statement that 
one critidam upon most of the current textbooks 
of human anatomy is that they are too extensive 
for the beginner* — a entidsm, that Is even more 

X liable now than then, since the curricular time 
tted to gross anatomy has been through the 
yean greatly reduced and yet this work continues, 
in the traditional manner to be encydopedic. con 
talning to about one-sixth of its bulk material that 
Is nowadays bandied admirably by the separate 
textbooks of embryology neurology, and histology 
B J Anson 

T HE authors divide salivary gland tumors into 
three ategories (a) eplthdiomata (b) mixed tu 
mors, and (c) sarcomata. 1 In their opinion many 
lesion* which in the literature arc recorded as sarco- 
mata are actually carcinomata. Moat observers will 
agree with the statement of the authors that It Is 
Impossible to predict or detect the point of departure 
at which a carcinomatous transformation occurs In 
the epithelium of a mixed tumor of the parotid. The 
monograph b Introduced by an interesting and com 
plete historical review of the subject. 

The anatomical pathological discussion condudes 
with the belief that by far the majority of malignant 
tumors of the salivary glands are epithelial, the poly 
morphism of the connective tissue stroma is more 
apparent than real. There follows an excellent de- 
scription of the symptoms, sign* dlnlal course, ex 
tension, recurrence, metsstase* and ter minal stages 
of tumors of the parotid, submaxfllary gland and 
accessory salivary glands. 

After an elaborate review of the various methods 
of treatment pursued by different surgeons and radio- 
therapists the authors advise extensive radial re- 
section of the primary lesion followed by radical 
surgical removal of the regional lymphatic glands 
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THE REDUCTION OF OLD OR IRREDUCIBLE DISLOCATIONS 
OF THE SHOULDER JOINT 
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S INCE they were first described in the 
early works on surgery old and irre 
duable dislocations of the shoulder 
Joint have been a very difficult problem for 
surgeons Improvement in the methods of 
treatment of these conditions has been very 
slow for the reason that the injury most com 
monlj occurs in the laboring class and in the 
ignorant patients who are less likely to have 
competent surgical help 
It is difficult to understand how a condition 
so clear cut and with such outstanding symp- 
toms can be overlooked and remain undiag 
nosed until the condition has become ancient 
We will admit that the symptoms may be 
obscure if the patient is obese w which case 
diagnosis is dependent entirely upon the 
physical findings sometimes even m this type 
of case a poor roentgenogram taken in an 
incorrect position may be very misleading 
Un the whole however diagnosis should be 
rapid!} and accurately made and the proper 
reduction accomplished 
That there arc dislocations of the shoulder 
^ddeh cannot be reduced by any manipulative 
measure is a factor always disputed by the 
surgeon with an experience limited to 50 to 
to ° cases When however the surgeon has 
treated 100 or more patients he Is as a rule 
ready (0 admit that there are times uhen it 
not only Is not possible to reduce the disloca 


tion, but that it Is an extremely dangerous 
step to proceed with the manipulative treat 
ment 

The old literature is filled with reports of 
rupture of the axillary vessels and injuries to 
thenervesof the shoulder arm and forearm as 
well as fractures of thehum era! head which later 
have had to be removed by an open operation 
The literature of the day's before and to some 
extent after the advent of aseptic precautions 
is also filled with the reports of victories over 
neglected dislocations, by means of mampula 
tive measures but by and all the surgeon who 
causes a serious injury m a surgical attempt 
does not display his error in headlines We 
are convinced that a careful open operation is 
much safer and will produce a higher per 
ccntage of good results than can be obtained 
by manipulative measures which must be 
done as it were in the dark 

After teaching with cadaveric material the 
causes of production and the means of reduc 
tion of dislocations of the shoulder one of us 
was very confident that a manipulative rcduc 
tion could always be accomplished with safety 
A wide clinical experience gamed in many years 
has convinced him however that such is not 
the case We are therefore ready to state 
unequivocallv that some relatively recent dis- 
locations cannot be reduced by r manipulative 
measures for there is always the great danger 
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that the function of the arm may be Impaired 
by such measure*. 

In manipulative procedures no bolds or 
methods are barred provided they are not 
harmful AVe have used Kocbcr s method 
the traction method the hammock method 
and once or twice m spite of our fear and 
abhorrence have put a bed in the oxill*. We 
beheve that of all these measures traction of 
a firm stead) type with the surgeon manip- 
ulating while the assistant making the true 
two vanes the Line of pull or rotates the limb 
is by far the safest and roost satisfactory 
method Man) dislocations have been re- 
duced by the Kochrr method with apeed and 
sciety but there are times when it Is not effec 
bvc The hammock or suspension method 
will also fail far more frequently than the 
steady traction and manipulation 

But this Is not a paper designed to deal with 
manipulative methods— rather It is one de- 
sired to describe what we consider to be the 
safest and most sat isf actor) method of rtduc 
ing an old or irreducible dislocation by open 
operation As near!) as we have been able 
to determine and It Is far from simple in the 
bottom ol a large oaring wound these dis- 
locations are caused first and roost common]) 
by the firm hold of the long head of the biceps. 
It does not seem to occup> any very unusual 
position and in only two coses have we seen 
it tore from Its groove in the humerus never 
have we seen it torn from the glenoid or rup- 
tured The head of the bleeps aim ply bolds 
the hum era] bead firml) until the former has 
been freed from its groove or slipped forward 
over the humeral head when out of the groove. 
But when the head of the bleeps Is released 
the hum end head aa a rule can be freed fm 
mediately In the cadaver we have found 
that difficult case* for reduction could be pro- 
duced by cutting a longitudinal abt in the 
capsule inferior and slightly an tenor then 
forcing the humem! head down through the 
alit without causing a wide tear in the capsule. 
This narrow slit will sometimes hold so firmly 
that it will require 15 to jo minutes of expert 
manipulation before the bead can be reduced. 
But we have not seen or better aa> have not 
been able to Identify any case of this type In 
our operative cues. The reason for this may 


be that we have made a reduction in the 
greater number of our awes by the toferijr 
approach which at best gives a very Hmited 
new of the injured tissues 
In contrast to the cases which we described 
os being made with a alit in the lower anterior 
surface of the capsule we felt reasonably cer 
tain that reduction could be easily acctxn- 
pUshed In tboa£ cases in which great tx4ct.cc 
had been exerted at the time of the injury *nd 
in which the force had continued after the 
production of the injury so that there iad 
been extensive tendon and musde destruction 
In the vast majority of cases tim continues to 
hold true but in one of our recent cases the 
patient was operated upon by this new method 
for a recent dislocation Great force was ooe 
of the causes of the injury and the man bad 
had four different manipulative attempts *t 
reduction under complete anaesthesia before 
open operation was decided upon In tM» 
man s shoulder nearly every ligament had 
been destroyed except the long held of the 
biceps and the aubacapularis tendon yet re- 
duction could not be accomplished until the 
bicrpe tendon had been freed from It* groove 
and slipped forward over the bead 

Some of our favorite theories consequently 
began to fade for example * dislocation ® 
which the violence producing the injur) f*of 
only brief duration not having continued kog 
enough to cause the limb to be vwlefltfy 
twisted around after the lafGctkra of the 
initial insult U a» a rule difficult to reduce 
on the other hand a dislocation in which there 
has been long continued and violent injmy 
with a maximum destruction of the adja ce n t 
tissue*, is, aa a rule easQy reduced, ^e expert 
that these statements will be critWxed 
after all they are based on our obserretioc* 
We have not used the operation of E. \Ayfi) - * 
Andrews, although we admit that it P”* * 
very excellent exposure. The object!®* *° 1 


are (1) that it make* a very unaghdy 


(j) that the tendon of the pect oralis me j® ^ 


not easily handled and It may not hold femuy 

.. » arm w 


when sutured (3) that the arm l. , 
dresaed at the side and therefore I r, * ne *~”Y 


person the shoulder is very difficult or 
tlble to mobtUre alter a Jong period oJt®- 
roobAlxatfon. Moreover it would be jw 5 * 
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difficult with this approach to force the head 
mto the glenoid cavity without that cavity 
having been freed of this condition We have 
always adhered to the belief that the less 
trauma connected with a procedure the more 
nearly perfect will the recovery be, hence we 
have hesitated to cut the subscapulans ten 
don after the method of Dollinger and espe 
a ally as it has been so easy to mobilize the 
long head of the biceps 

The so called “saber cut maaion,” by which 
the acromion is cut off was abandoned, be 
cause we wished to preserve the acromion par 
ticulariy in those cases In which it was advis- 
able to fasten the head of the humerus firmly 
to it in an abducted position with a strip from 
the capsule, or with the long tendon of the 
biceps 

In recent irreducible dislocations in rela 
lively young patients the old incision along 
the anterior edge of the deltoid may be used, 
and the head reduced and dressed to the aide 
This technique has given excellent results 
but even in these young people when this 
incision is used, the possibility of a recurrent 
dislocation or of senous injury to the vessels 
and nerves must be kept in mind In older 
patients however we are certain that the 
procedure to be described will be preferable, 
in that it will avoid a long period of disability 
decrease the possibility of recurrence and 
give a perfectly functioning shoulder joint 
The conditions encountered in old disloca 
tions are vastly different from those in recent 
dislocations and we shall try to describe and 
Illustrate the pathological condition found. 
The upper capsule is, as a rule, thickened 
(Fig 4) This capsule, combined with the 
widespread, sheethke tendons of the supra 
spmatous and infraspinatous muscles is m 
*ome cases about Inch thick This heavy, 
thick mass begins with the cora cohum eral 
ligament which constitutes the anterior por 
Uon and becomes thicker through the area 
covered by the sup rasp inatous and infra 
splnatous and teres minor tendons Although 
the posterior portion of the true capsule is 
somewhat thinner, still it is about three times 
its normal thickness. This mass of tendinous 
tissue described may not be present m all 
cases, because the tendons may have been 



ruptured at the tune of dislocation and have 
retracted beneath the acromion process or 
the greater tuberosity may be avulsed and he 
over the dislocated head We have not found 
the fractured dislocated tuberosity retracted 
to any great extent, it is nearly always adja 
cent to the spot from which it has been tom 
This is particular^ true if the dislocation in 
which the avulsion occurred has been reduced 
without unnecessary delay We have seen 
detached fragments dislocated up between 
the humeral head and the glenoid 

The glenoid cavity is narrow and if the 
dislocation is relatively recent, is filled with 
a gelatinous material In older cases this 
changes to a heavy fibrous tissue that tends 
to obliterate the cavity of the joint compietel> 
(Fig 4) The deltoid muscle is also shortened 
and shrunken, and the cavity it covers is so 
narrowed that if the capsule in Its thickened 
and contracted condition, did not block the 
reduction of the humeral head, the shrunken 
deltoid could very easily prevent reduction in 
old cases 

In operating with the incision extending 
from the clavicle down to the anterior border 
of the deltoid, we have been forced by these 
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mk«, ead * toefcr* oo the «pu>e o* the »c*pui» Sfijtht utm 
inmtm *r* made at imm pa t lo »■! corrrrt reappro* 
onataoo oi dettwd 

condition* present In the glenoid cavity in 
addtUon to the shortening and shrinkage of 
the deltoid to cut away the posterior portion 
of the capsule and also to free the attachment 
of the deltoid from the davide acromion anti 
some of the spine of the scapula before we 
were able to reduce the head Into It* normal 
position After the head has been reduced in 
order to keep it in the cavity we hive been 
forced to bold the arm to the side with the 
elbow somewhat forward — a step we believe 
to lie preferable to resection of the bead of the 
humerus We have come to believe however 
that became following this procedure the 
function of the shoulder joint is extremely 
limited it would be belter to resect the head 
as has been done by surgeons fn this type of 
case for many years. 

It was to overcome these difficulties that 
we were forced to reek a different method of 
approach The method upon which we de 
acted enables as to free the humeral head from 
its abnormal position with both speed ami 
safety «t n«o time are we m any danger of 



!> ? IMloirf *nd ilia flip rc&trtw! <krrh lo tap** 
firuM At limed apmiie, tod cancohl p ftrnt, 
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injuring the vends or nerves in any manner 
no matter how much time has elapsed unct 
the dislocation was produced And nwri 
important we arc able to fix the head firmly 
so that the extremity may be iramoWhred ia 
the position of salute and at the same time be 
useful even if ankylosis should occur tic 
believe also that, with this method of pro- 
cedure the freeing of the head the cleaning 
out of the glenoid and cavity the fixing of the 
head to the acromion with a string *tnp <* 
fascia JaU after the method of Henderson— ■ 
in a dislocation so old that a new gleoo» 
cavity has formed and there is marked km'* 
function because of pain from pressure \ j 
limitation of motion a better ana more w® 
joint can be obtained As the glenoid bct^T 
accessible in this approach we would soB^f 
that it might be possible to do some ptes*- 
work on the ricnoid if it has been too n«#* 
distorted by the misplaced bead But Bun®* 
be remembered that any ft vat ion of 
mend bead with the biceps tendon « 
the capsule or by the method of 
will limit the rotation of the humeral nfl»> 
the degree of rotation depending cat 
individual , . _j 

\\ c have found that if the patted b |» 

In a sitting position (Fig *) *** (ut ^ e0C ‘ 
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Fig 5. The coracobumml Ugxracnt b paDed through the drill bole in the acro- 
mion for humeral fixation after reduction. Iruert *bow* the podtion in which the 
buroenn b d raw'd. The cut edge* of the capsule are approximated with catgut antnrei. 

task, becomes less arduous The anesthetist 
Is then out of the way and there is good visfbil 
ity until it 15 time to dose the wound The 
fact that the patient s arm is held in the posi 
tion of salute does make the dosure difficult, 
but dosure is even more difficult with the pa 
tient redining We, therefore, finish the op- 
eration with the patient still in the Bitting 
position 

The skin incision (Fig 2) begins medial to 
the dislocated head extends along the anterior 
border of the deltoid and is earned up to the 
davide then along the antenor edge of the 
clavide around the acromion and back 2 
inches along the edge of the scapular spine. 

Two cross marks arc made at the antenor 
angle and at the posterior angle of the acro- 
mion to aid in the correct rcappronmation of 


the deltoid musde The incision is then deep- 
ened in front down between the antenor edge 
of the deltoid and upper border of the pec 




134 


SURGERY GYNRCOLOGY AND OBSTETRICS 



n* 7 Esixwre U <b* Joint c*vity by ctjnte* oB ^ 

m wtortd dow* on-t U* tendoo witk c*t|^it- TSt Kmw »«* U»t 
(tinned u» the flttwd e* ity a *btrro. 


toralia major until (he loose tissues we ex 
posed The deltoid bent through at its origin 
which is semi fibrous, to the clavicle and the 
acromion and spine of the scapula and the 
entile mass is reflected downward (Hg 3) 
An excellent exposure U thus obtained of the 
empty glenoid cavitj with the capsule and 
tendons of the supraspmatous, infrasproatou* 
md the teres minor In some cases, the ten 
don of the biceps can also be seen 
At this stage of the operation we usualh 
mate another attempt to reduce the head 
*nd if we are not successful we make an 
guidon through the capsule alone the course 
of the biceps tendon freeing it also from its 
groove between the tuberositie*. W e might 
add that while, at tbs point In the operation 


we have found it possible In all of 00,1 
free the dislocated head we have WjJJJ. 
cteded in retomlog the head to 
cavity until the capsule b opened 
methods hare been used to a^P&J 

panying tendons from the 
web down on the posterior 
humerus and retract the capsule . 

books until the joint cavity can be f, - 

srfi 

head ii then reduced « nd tit rap™' 1 " 
tendoM Is autured bad; to the 
a tor to catgut «titd«! >t® >»W t‘ « 

A heavy ^arpoint n«d!e «*” portae 
driven through the capraie and that P“ 
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of the tendon that remains on the tuberosity, 
or even through the soft tuberosity itself If 
the needle cannot be driven through the tu 
berosity, one or two a mall drill holes will give 
sufficient purchase to hold this tendon in 
place 

In the second method, we cut off the major 
tuberosity with a chisel and reflect the entire 
mass (Fig 7) While we have not as yet had a 
t number of cases in which this method 
been used and are therefore not yet pre- 
pared to say which is the better procedure 
we do believe that to incise the capsule trans- 
versely about yi inch from the major tuberos- 
ity will, on the whole, be more satisfactory 
We had one case however, that was difficult 
to suture correctly 

The question of fixation must be considered 
before the capsule Is closed Up to the present 
time we have used the method of Nicola 
twice, that is, we have cut the long head of the 
biceps well down toward the muscle belly and 
have drawn the proximal part through a hole 
drilled m the tuberosity along the outer edge 
of the head The humeral head was then fixed 
to the acromion with firm catgut stitches 
placed through the capsule or through the 
bone. 

In 1 case we fixed the humeral bead by draw 
ing the long head of the biceps through a 
tunnel m the humeral head and up through 
the acromion process (Fig 7) In one instance 
we attempted to take a slip of the coraco- 
humernl ligament and pass it through the 
acromion but through an error we were forced 
to use the biceps tendon (Fig 7) We are con 
vinced, 'however, that this slip of the coracohu 
mcral ligament can be used and that if correctly 
inserted will be successful There Is no ques- 
tion that the method of Henderson can be 
safely used and that it will certainly give a 
very stable support. We have been a little 
reluctant to make a second incision if it could 
be avoided If one does wish to use the Hen 
derson technique we would suggest that a 
good plan would be to free the fascial strip 
first and allow it to remain in its normal bed 


until the shoulder wound is ready for its use 
If this is done the time necessary' to keep the 
major wound open is shortened 

As previously mentioned before the skin is 
incised small transverse lines are made at 
two points m the curve so that the musde 
and skm may be accurately approximated If 
these points are now locate! and the an tenor 
portion of the deltoid is sutured to the cervical 
fascia at the first point and the postenor 
portion at the second corresponding mark the 
muscle will fit nicely m place With three 
additional sutures that will merely appron 
mate the wound edges — it is not necessary 
to try to sew the edges together — time can 
be saved and an excellent union of the musde 
obtained We use silk and skin dips to ap- 
proximate the skm edges but the operator 
may prefer some other method 

The arm is dressed in the position of salute 
and is held In position in a cast, for 4 to 6 
weeks When the cast is first removed it 
should be taken off carefully so that after 
passive and active motion it can be replaced 
and worn until the patient becomes accus- 
tomed to motion and is able to hold the arm 
in the normal position As a rule these first 
motions have been very' painful. 

SUMMARY 

1 An incision that separates the deltoid 
from its origin and allows it to be displaced 
downward, makes possible a safe approach to 
practically any shoulder joint condition 
a The incision described is preferable to 
the saber cut incision which separates the 
acromion from its attachment for it saves 
the acromion which can be used to retain the 
humeral head in position 

3 The incision gives better access, and a 
more serviceable joint than the Andrews inci 
sion which divides the pect oralis major tendon 

4 If the deltoid is accurately approxi 
mated as described its function will not be 
disturbed in the least. 

5 The scar causes very little, if any 
disfigurement. 
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EXPERIMENTAL STUDY OF THE EFFECT OF HISTAMINE 0\ THE 
HEALING OF GASTRIC DEFECTS — ARTIFICIAL GASTRIC ULCER 

CHARLES A. FLOOfc UD uto EDW ARD L HOWES. it D \r» \o*i 

Tttm IW Ucf aL r u w n W f Hyooi *Vl Swfam, O h— t m Vt f rt/m y T*ri 


T HE usk of the chronfaty of peptic 
ulcer fa man js *tilj problematic Many 
experimental method* have been de- 
vised for producing acute gastric ulcers m ani 
mals. but comparative]} few way* are avail 
able for rendering a a Rente ulcer chronic 
\ number of workers have attempted to 
prevent the healing of experimental ulcers by 
the introduction of hydrochloric tad through 
a stomach tube Mat the* found that 350 
cubic centimeters of o 56 per cent hydrochloric 
acid introduced dad} into a dog » »totnach de- 
layed the bealmg of an artificial defect In the 
mucosa os compared, with a control dog The 
same procedure was repeated by Littauer who 
used 0 37 per cent hydrochloric aod He also 
' ligated some of the vessels supplying the area 
in the stomach where the defect was made 
One of 5 animals showed a delay in healing 
when tacilfaced after a period of several weeks. 
Previously Fibicb had reported that ligation 
of some of the gastric vessel* and removal of 
the corresponding mucosa resulted In gastric 
ulcer Littauer was unable to confirm this 
hndrog 

Marked anemia has been found to cause 
aome delay in the healing of experimental 
ulcers Quincke and Daetwylcr destroyed 
areas of gastric mucosa of the dog • stomach 
by various means and noted that these areas 
healed more slowly if the animals were made 
anrrmic by venesection The same type of 
experiment was repeated and confirmed by 
Silbermann who used subcutaneous injections 
of pyrogaUk add w place of venesection to 
produce the an«mia 

The injection of peptone intravenously and 
subcutaneously was reported by Turck. to 
cause delayed healing at ulcers m 2 of 6 dogs. 
This has not been confirmed A possible 
histamine-like effect of the peptone is of 
interest in connection with the present study 
Friedman and Hamburger studied tbc in 
fiaence of pykinc stenosis produced by par 


tial constriction of the pylorus with a ligature 
re? the healing of artificial gastric defects. The 
stomach became enormously dilated as a 
result of tins procedure and the defects re- 
mained unhealed from 4 to g }4 week*. They 
attributed the dela) in healing to hyper 
acidity and fermentation Bolton was also 
able to delay the healing of ulcers produced 
with gastrotoric sera b\ the same type of 
procedure 

The ability of a foreign body to interfere 
with the healing of gastric ulcer was shown 
by Dragstcdt and \ nughan By cauterising 
the stomach with silver nitrate and introduc- 
ing non absorbable suture materia] into the 
damaged area ties were able to keep ulcer* 
open for 3 to 4 mon ths. 

Askacaay has championed the Oidium al- 
bicans often found In the base of human 
peptic ulcers as the cause of the latter 
He introduced cultures of this fungus into 
the stomachs of guinea pigs and rabbits la 
which artificial defects had been produced 
and obtained chronic ulcers of severs! moo ths 
duration in some animals However Kirch 
and Stnhnkc were unsuccessful in delaying 
the healfng of lessons in the dog's stomach by 
covering them with pure cultures of Oidium 
albicans 

Morton utilizing the technique of Mann 
for surgical duodenal drainage, studied the 
effect of preventing duodenal reSux m thi* 
manner on the healing of artJficiil guide de- 
fects. He obtained ulcers which were chnwk 
In appearance and remained open for ** 
as t months. The ulcers which were pkrtd 
high m the fundus healed more readDy tfc*o 
those near the py loros. 

Balmt and Hern offered the hj7»tW*» 
that chrome ulceration in various parts 
body is due to low grade acidosis- Tbe\ foowt 
that the intravenous adraintri ration of sodio® 
add phosphate, dally tended to prevent tr* 
healing of mucosal defect* In the dog *stojn 3 cn 
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and they attributed this result to changes in 
the hydrogen ion concentration of the blood 
Their results have not been confirmed 
Recent!} interest has been aroused in the ac 
tion of histamine m delaying the healing of ex 
penmcntal lesions of the stomach Mcllroy 
cauterized the wall of the cat’s stomach 
and then administered 10 to 20 milligrams of 
histamine subcutaneously every other day 
At the end of 8 to 15 days, there was an ex 
tension of the original lesion O Shaughnessy 
obtained chrome looking ulcere in two of a 
senes of cats by injecting the drug locally into 
the wall of the stomach and subsequently 
giving very large doses subcutaneously 
Fnedenwald, Feldman and Mom son in 
jected 1 per cent hydrochloric acid mto the 
stomach wall and then gave o 5 milligram of 
histamine one to three times a day They 
concluded that the histamine as given had no 
effect on healing 


CHIEF METHODS FOR DELAYING HEALING OF 
MUCOSAL DEFECTS IN STOMACH 
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In our experiments we have studied the 
influence of vanous doses of histamine on the 
healing of mucosal defects in the stomach of 
the cat and dog These defects were cut with 
a sharp scalpel so that the amount of tissue 
destruction was definite In some of the ex 
penments prcMOusl} mentioned chemicals or 
the cautery were used and the amount of de 
struction of tissue was indeterminable 


METHODS 

Full grown cats from 2 8 to 4 kilograms in 
weight and dogs ranging from 12 to 16 kilo 
grams in weight were used Artificial defects 
were produced in the mucosa of the stomach 
Two areas of the stomach were chosen for 
study one on the lesser curvature or posterior 
surface 1 to 3 centimeters from the pylorus 
and the other high in the fundus on the greater 
curvature 4 to 8 centimeters from the cardiac 
onfice Under ether anccsthesia the abdomen 
was opened and the stomach incised longitu 
dinally through its anterior surface at about 
the junction of the middle and lower thirds 
The site selected for the defect was then 
grasped with a damp, evagmated through the 
incision and stretched out flat An area of 
mucosa measuring approximately one square 
centimeter was then excised The surface of 
the resulting defect was usually scarified 
lightly m enss cross fashion with a scalpel 
In a few instances this was not done Ongi 
nally it was intended to make tracings of the 
defects and measure their size at the beginning 
and end of each experiment but the variable 
state of contraction of the stomach rendered 
this procedure inaccurate and the plan was, 
therefore abandoned 

The subcutaneous administration of his- 
tamine 1 was started on the day following 
operation and continued until the animal was 
chloroformed Most of the animals were fed 
on the routine laboratory diet For the cats 
this consisted of milk meat and vegetables 
and for the dogs meat bread, and vegetables 
A few cats received salmon In addition The 
food was given at noon and taken away on the 
following morning As a rule the cats ate 
intermittently and the amount of food eaten 
in a given period of the day could not be con 
trolled At autopsy the stomach was removed 
distended with Jo res solution and opened after 


1 Effective dose 0/ Jus famine for interfering 
with Ike healing of a prepyloric lesion tn the 
cat The influence of various doses of his- 
tamine on the healing of prepyloric mucosal 
defects was studied m a senes of 26 cats The 
amounts of histamine and the effect on the 
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TABU 1 ' I — tmct or mSTAUXNE ON FREPY 
LOaiC MUCOSAL DETECT IK THE CAT 
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gross appearance of the lesions is summarized 
in Table I Twelve animals received the drug 
twice a day m doses ranging from o 23 to- 1.6 
mffiigrams per kilogram. They were sacrificed 
after periods of 6 to 14 day*. When the dose 
In this group exceeded o 9 milligram per kilo- 
gram definite Interference with h e al in g could 
be seen in the gross appearance of the lesion 
A detailed description of the pathological 
findings Is given below An alteration In the 
picture of healing was evident microscopically 
with smaller amounts of histamine and was 
seen with a dose of only o 33 milligram per 
kilogram twice a day 

Another group of 8 animals In this senes 
received hi Stamm e once a day The amounts 
given ranged from x 2 to 3 o milligrams per 


TABLE XI — ETEECT OE B3STAUXNE OX MUCOSAL 
DEFECTS HIGH OX G*£AT£K CtfXVATTmE 



kilogram Doses of 3 o milligra m s per kilo- 
gram or more caused a definite interference 
with healing as judged both grossly and 
microscopiaul) whereas t 2 milligrams per 
kilogram had no apparent effect 

Three animals with prepyloric defects re- 
ceived four doses of the drug per day The 
amount given to each was o 15 milligram per 
kilogram twice In the morning and twice in 
the afternoon each pair of doses being given 
a half hour apart. At the end of 7 dap ill 
•bowed marked interference with healing 

Although a given dose of histamine may 
cause considerable distortion in healing as 
seen after one week, at the end of 2 weeks, 
healing may nevertheless occur If the dose Is 
sufficiently large however the lesjon will re- 
main open for 2 weeks To prevent healing 
for at least 7 week*, 1 2 mflbgram* per kilo- 
gram twice a day mi found to be effective. 
With a dose of a 5 mflligrams per kilogram 
once a day healing was not complete at the 
end of * weeks although epithelialirafion was 
taking place. 

II Tkt tnffaenct of kislamme on the kttlift 
of a Usum high on the greater curve lure »f the 
cot s stomach The effect of histamine <« t« 
healing of mucosal defects on the 
curvature, high In the fundus of the stamsen 
was studied In B cats. M«t of these «w*J 
also had prepyloric lesions. The doses 
histamine ranged from o 79 to 1 5 rnnugr**?* 
per kilogram twice a day and 2 c to 3 o 
grams per kilogram once a day The r **j 
are given In Table II In geaerul nojwg 
of healing was found grossly or mlcroscopuXuJ 
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Flf. 1 Prepyloric defect* tn the c*t 1 week after oper 
One annnal (specimen on right) received I * mUli- 
r*™ per kflofram of hliUmJne twice a day The other 
reed red none. 

with the smaller doses Neither did the great 
er number of cats receiving large doses of the 
drug show a delay in healing However, one 
a n i m al which received 1 1 milligrams per kilo- 
gram twice a day for 7 days showed definite 
interference with healing grossly while an 
other which received 1 5 milligrams twice a 
day showed microscopic evidence of delayed 
healing at the end of the Bame penod of time 
This tendency of the mucosal defect near the 
cardia to heal even though the prepyloric 
lesion in the same cat showed delay in healing 
was apparent in practically all the animals. 

IH The effect of histamine on the healing 
of a mucosal defect near the pylorus of the dog's 
stomach Three dogs were used m all De 
fccts 2 centimeters square were made m the 
stomach near the pjlorus One dog served as 
a control. Another recaved 06 milligram 
01 histamine per kilogram three times a day 
At the end of a week, the animal was killed 
an d the defect showed normal healing both 
growl) and microscopically The third dog 
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Prepyloric defect fa tbe cat. Ha limine 1 * 
a per kilo*T*m twice *. d*y for 1 week*. Note 
ag of (putric macott. 


recaved 1 3 milligra m s per kilogram twice a 
day The defect in this animal showed the 
same type of interference with healing at the 
end of a vreck. as occurred m the stomach of the 
cat with the same relative dose of histamine 


PATHOLOGY 

I Healing of prepyloric mucosal defect in con 
trol animals The normal healing of the prepy 
Ioric mucosal defect of the cat was studied in 
6 controls Grossly alter 1 week, the defect 
was found to be rounded measuring about 
one-quarter of the original sue and the edges 
were smooth and not indurated The floor 
was covered with granulation tissue and was 
almost flush with the surrounding mucosa 
Histologically new epithelium was seen grow 
ing across the ulcer Its cells were flattened 
out. In the center, the surface was covered with 
only a little or no necrotic dibns At the 
edges of the original defect the new epithelium 
was columnar and the masses of cells dipped 
downward to form cyst like structures sug 
gesting newly forming gastric glands Beneath 
the regenerating epithelium there was a mod 
crate proliferation of granulation tissue and 
a few wandering cells were present. 
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At r weeks the prepyloric le*»on *x» healed 
and was represented by only a mull pucktred 
area m the raucoaa covered by new epithelium 
11 Efirtt of kutamne upon pnpxioric 
mucoMf aeferfr t rtnslv the prepyloric defect 
after i week of an adeejuate amount of Ws- 
t amine appeared vetv difTereot from the con 
troj It was larger having contracted to only 
about one- half its original me It was usually 
oval in shape with Its longer diameter rorre 
•ponding to the long axis oT the stomach. The 
edges were elevated and indurated and the 
floor wu deeper and covered with a brown or 
greyish slough. Sometime*, however the de- 
fect maintained iti original shape and aside 
from some diminution in sue and Increase m 
the amount of induration showed little altera 
tion from the original appearance produced 
at operation 

At 3 weeks the defect waa smaller the In 
duration was more marked but the floor was 
shallower and epithelium was growing In from 
the edges 

Microscopically at i week the surface of 
the prepyloric ulcer was always covered with a 
layer of exudate, consisting of necrotic m* 
terial In which fibrin pyknotk tmdd of 
poiymorphonucWr leucocyte*, and a few des- 
quamated epithelial cells were identified 
Beneath this exudate there was granulation 



FU 4 IwUrttal prroyWic la »t* UktM- 

**** i pn fftopsm I«rlc* a day toe r 

tissue The latter had filled In the areas 
where the rnuscuUrli was scarified and was 
growing upward into the lower lft Vet of the 
exudate oo the surface No alteration *** 
seen in the blood vessels at the periphery 
The edges of the ulcer were steep and covered 
with epithelium which ofltD tamed down 
ward to form a trough The epithelium was 
arrested where it had reached the exudate «i 
the surface Sometimes it grew downward in 
the substance of the submucoso. The ctfl* 
contained frequent mitotic figures. TV gas- 
tric glands at the edges of the ulcer were 
sometimes incremed in length and the atm®* 
between them appeared slightly ardemato**’ 
sometime* moderately Infiltrated with a num- 
ber of lymphocyte* The cut ed ges ci f the 
muscuiam mucosnc were curved down *m 
backward In the submucos* beneath 
edges of the ulcer there was usually i 
l If era tlon of granulation tiseue accounting wr 
the Induration noted In the gross joeomen 
The extent of these change* described wa* 
la proportion to the amount of Htfwuttw 
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Fig. s Prepyloric defect In the cat, 7 day* after operation. No hiatumoe. 
Normal healing 



Fig 6. Prepykrric defect In the cat, 7 day* after operation. Animal recoved 
o 13 mflhgrain per kOogram of histamine twice a day 


given and the frequenc> of its administration 
With the larger more frequently administered 
doses, the amount of necrotic exudate was 
most abundant and healing correspondingly 
retarded With the smaller doses there was 
relatively little necrosis but instead an ex 
cessive proliferation of granulation tissue 
After 2 weeks of the larger doses of hista 
mine there was less slough on the surface of 
the ulcer and the granulations were filling in 
the defect Flattened out new epithelium was 
beginning to grow across the surface 

Perforation occurred in 3 animals death 
resulting on the fifth, seventh and tenth 


day's respectively, from acute diffuse pen 
tomtis The ulcers in these instances were 
funnel shaped with steep edges The floor 
of the ulcer presented a punched-out ap- 
pearance and the edges were markedly in 
durated 

ITT Mucosal defects high on the greater 
curvature of the stomach The repair of the 
control defects high m this area took place a 
little more rapidly than it did m the con 
trol lesions situated at the prepylonc region 
With histamine the gross and histological pic 
turns of healing in this locality could not be 
differentiated from the controls in most 
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FT* I F'rtjjyfaric driort In tV cat Anf»*l ractW%d l adHbfrum*lhMant*tpB 
Uto*mn t*ki a iky for * wttk 

instances. A fcir lesion*, however pTtaented erosion* Id a large percentage of rata recrfrlci 
the *axoe characteristic* of delayed healing histamine These animal* wnt atarved every 
described foe the prepyloric lesion*, hot to a other day The lesion* occurred chiefly ^ 
laser degree. Those with delayed heeling that portion of the itomach lined with »q®* 
were described grossly mou* epithelium They were really * rf * 5 * 

f^ref of Wifamirtt on Ik* t*iad gastric mu epithelial hyperplasia with noded raT ^ tCf ^ 
cata of tht c&i Eronoo* of the gastric mucosa Matured* also reported the occurrence « 
have been reported folio wing prolonged ad ulcerative lottms in the atomachs of F cr '^ 
ministration of hbtamine in various animal* pigs, rabbits and doga after large daw* « 
Bunin cr Slebert and Molloy found gaatric histaimnc given for a number of week*- 
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Fig ip. Mucosal defect high on the prater curvature of the cat 1 » to crutch after 1 5 
milligrams of histamine per kilogram twice a day for a week. Histamine has little 
effect upon heaimg in this region. 


did not describe the type of diet given to 
these animals 

We obtained gastric erosions following the 
injections of histamine in only 1 animal m 
this senes. Several though had a few ero- 
sions at the lower end of the oesophagus but 
not in the stomach The gastnc mucosa, after 
distention and fixation, was usually smooth 
and similar in appearance to the controls 
However the stomachs of 6 cats receiving 
histamine did show sinking changes m their 
gross appearance of a different nature The 
surfaces of these stomachs were mottled with 
whitish, elevated streaks The mucosa was 
roughened and leathery m texture Some 
times, in addition, there were marked mamel 
0 nations These changes involved both the 
antrum and the fundus of the Btomach and 
ore best shown in the accompanying picture 
The amount of histamine administered to 
each animal which presented this finding is 
given in Table III 

SUMMARY 

The action of histamine has recently been 
completely reviewed by Best and McHenry 
and does not need further elaboration here. 
An explanation of the mechanism of the delay 
of healing after the administration of hista 
mine awaits further investigation 

Histamine was found to cause a pronounced 
w the healing of artificial mucosal 
defects in the prepyloric region of the stomachs 
01 the cat and dog There was increased de 
^traction of tissue in the floor of the ulcer 
The mucosal epithelium did not grow across 
the surface of the defect so rapidly as m the 
controls When healing did begin, connective 


tissue proliferation took place m excessive 
amount in the floor and edges of the ulcer, re 
suiting m induration of the lesion The extent 
of the delay of healing was proportional to the 
amount of histamine given The amount of 
the drug which must be given in order to de 
lay the healing of a mucosal defect of approxi 
mately 1 square centimeter for 2 weeks was 
m the neighborhood of 1 to 1 2 milligrams per 
kilogram twice a day Doses appreciably 
less than this interfered with healing but had 
little effect on the length of healing tune of the 
lesions of this slxe 

The administration of doses of histamine 
larger than 1 to 1 2 milligrams per kilogram 
twice a day was prohibited by the toxic symp- 
toms resulting Mcllroy who used 10 to 20 
milligrams every other day for the cat did not 
mention toxic symptoms In our experience 
this amount of histamine caused violent 
vomiting salivation, and passage of watery 
stools within a few minutes after injection of 
the drug The animals lost appetite and 
weight Two cats m the present study re 
ceivingi 6 milligrams per kilogram twice a day 


TABLE III. — CATS WHICH PRESENTED GROSS 
ALTERATION IN THE APPEARANCE OF THE 
GASTRIC 1 TUCOSA 
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presented these aymptoms and died alter 3 to 
5 day*. At autopsy no cause of death was 
found *nd death was attributed to the toxicity 
of the drug Doses of 3.0 milligrams once * 
day also produced vomiting These symptom* 
were usual!) avoided or were minimal with 1 to 
1 2 milligrams twice a day although vomiting 
did occur occasionally with this amount 

Histamine had little effect in delaying the 
healing of mucosal defects high on the greater 
curvature In a few instances however it 
caused to a lesser extent the same changes 
found regularly In the prepykmc region This 
capedty of the lesion high on the greater cur 
vature to heal as contrasted to the delay In 
healing of the lesion m the prepyloric region is 
of interest because of the infrequency of 
chronic gastric ulcers high on the greater 
curvature in man It is of interest also that 
despite the profound necrosis resulting from 
an adequate dose of histamine these le- 
mons finali} healed Apparently the necro- 
tizing agent wa* dim inished in amount or 
potency or the factor* inhibiting its action 
were increased as time passed That the bal 
ance in favor of healing wa» not always es- 
tablished however was demonstrated by the 
three instances in which perforation of the 
remaining atomach wad occurred 

Finally in a minority of animals, histamine 
caused an alteration in the proas appearance 
of the itomach, suggesting a gastritis Fur 
ther study on this finding is in progress. 

CONCLUSIONS 

i The subentaneou* administration of 
histamine interfered with the healing of a 
mucosal defect m the prepyloric portion of 
the atomach of the cat and dog It delayed 


but did not prevent healing in this region of 
the stomach 

2 Histamine had little effect on the healing 
of a mucosa! defect high on the greater cervt 
tureof the stomach 

3 The effect of repeated doses of histamine 
upon the appearance of the mucosa of the 
stomach is described 

4 The amount of histamine required to 
delay the healing of a prepyloric mucosal 
defect in the cat for 2 week* is x to 1 3 rniBJ- 
grams per kilogram twice a day 
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I NFECTION of the anal crypts ts accord 
mg to Rankin Baxgen and Buie the 
principal cause of anal fistula spastic con 
ditwns of the sphincter penproctitic abscess 
and hxmorrhoids Not only these local con 
ditwns winch actually constitute the majontx 
of anal diseases are attributed to the inflam 
mation of the crypts of Morgagni In a recent 
paper, Hirschman called the attention to the 
important rfle that infected crypts mas play 
in producing general symptoms such as neu 
ralgta, muscular pains headaches insomnia 
and certain skm eruptions In his opinion 
anal crypdtis is probably the most frequently 
overlooked source of focal infection that is 
present in the human body today 
While the dim cal importance of infected 
anal crypts is generally admitted histological 
data on this common disease are surprisingly 
meager Current descriptions of anal crvptitis 
as presented m the surgical literature are 
obnouily based only on dim cal and macro- 
scopic observations According to Rankin 
Birgen and Bine the Morgagni crypts arc 
surrounded by lymphoid tissue and arc sus- 
ceptible to all traumatic influences xxhich 
attack the rectal outlet Anything which pro- 
duces a break in the tissues about the anal 
crypts with subsequent admission of pyogenic 
bacteria, mav result in infection of these crypts 
Thus the infected crypts become ccdematous 
in the opinion of these authors and the papil 
1* become mflamed and adherent oxer the 
crypts This nidus of infection is the beginning 

of anal fistula 

Hirschman describes the crypts of Morgngni 
m openings in the mucous membrane of the 
canal usually crowned b\ smnll papilla 
When diseased these crvpts are red nnd the 
Papin* are pinkish xxhitc enlarged nnd don 
Sated sometimes polxpoid llirscl mum could 
often demonstrate pus in the crx pin nnd not 
infrequently a sinus or a blind fistula x\us 
found leading from a diseased crx pt 1 hose 
s m uses varied in length from i to 5 crnthiuUrs 

Kf*d th« Ai*nk»» rr» 


and extended in a radial direction from the 
crxpts 

Since xce were unable to hnd m the axuilable 
literature anx detailed microscopic description 
of the lesions causing the clinical picture of 
anal crvptitis we studied histologicallx 331 
hemorrhoids and S9 infected crxpts removed 
at St Francis Hospital It was hoped that 
these examinations might furnish a solid basis 
for the understanding and treatment of this 
common disease 

The first and most unexpected result of our 
studies was the obseiwation that in uncotn 
plicated cases of so called crvptitis the mucosa 
of the Morgagni crypts proper was not the 
primary seat of the infection but was usuallx 
normal Without exception our specimens 
showed that the pathological process had its 
origin in narrow duct like structures xvhich 
opened into the crxpts of Morgagni (Fig 1) 
Thex were either simple tubules (Fig *) or 
complex branching ducts (Fig 3) xvbich cx 
tended from the mucosa of the anal crxpts 
passed into or through the muscular coat of 
the bowel, and ended blindly in the connectix c 
tissue 

In acute infection the lumen of these 
tubular structures was filled with pus cells 
and the wall was infiltrated xnth ncutrophilc 
leucocydcs (Fig 4) In subacute or chronic 
cases the wall of the ducts was formed by 
granulation tissue or dense fibrous tissue in 
filtrated with round cells and wandering cells 
(Fig <0 That these infected tubules xxcre not 
fistulous tracts caused by burrowing of an In 
flnmmnton process from the anal crypts into 
the tissue adjacent to the anal canal xras 
cxldcnccd b\ the presence of epithelial cells 
lining parts of these ducts There xrerc strati 
hed squamous cells in the xvnll near the oi>en 
lug of the duct deeper inward the lining 
changed to transitional epithelium and hnally 
to columnar epithelium In two or more lax era 
In sex eml infected ducts a layer of columnar 
cells xvas present only in their blind ends 

fjnflc*! fctVtT !*U 
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while the other portion* of the wall were en 
tindy devoid of epithelium 
TV form of these mil duct*, especially 
tint of the branching variety resembled *o 
doedy that of excretory ducts of glandular 
origin that it seemed unlikely that these atroc 
lures were the result of an ukerous process 
burrowing from the Morgagni crypt* into the 
surrounding tissue. By examining surgical 
and po*tmortem specimen* of cases without 
inflammatory change*, we were able to demon 
strate in most Instances well developed tubu- 
lar structures which run from the Morgagni 
crypt* into the submucosa and sometimes into 
the Internal sphincter muscle. In no case 
however were we able to find In human ma 
terial true glandular tissue In connection with 


these duct* Onl> in a few ducts were dear 
ceils present In the epithelial lining The 
dens of these celb wo* basalfy located and the 
high protoplasm was filled with a dear teat' 
tory material (Fig 6) The latter did oat gfre 
the react km of muon That these anal du d * 
were preformed and not Inflammatory P 1 ^ 
ucts was further proved by the demonstra- 
tion of the name structure* in human new 
born and In the fetus (Fig 7) 

To obtain more information about ft* 
biological significance of these duct*, « 
amined histologically the anal region c *™r' 
bits guinea pig* cats and dogs- in [*** 
8) and dog (Fig 9), the same anatomical snw- 
ture* were found but they were more tm 
developed than In man. In both ^eoes, 
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anal ducts communicated with definite though 
scanty glandular aanl •which were lying within 
the fibers of the Internal sphincter or between 
internal and external sphincter muscle- The 
excretory ducts of these glands resembled In 
form and epithelial lining exactly those found 
In man In the rabbit (Fig to) a very vohinu 
nous alveolotubular gland was found within 
the external sphincter muscle It consisted of 
many lobules the aonj were formed by col urn 
nar cells and tbe lumina contained a light 
stained material which did not give the re- 
action of moan We are unable to say an)’ 
thing definite about the chemical composition 
of the fluid accreted by these anal glands and 
we do not know whether these glands of the 
rabbit produce a lubricant to the fseces just 
before their extrusion from tbe anal canal or 
whether they are smell glands which fulfill 
some function In sex attraction Since fn tbe 
rabbit and the other species examined the 
excretory ducts of these glands opened into the 
same region as In man the conclusion seems 
justified that the anal ducts in man arc re- 
mains of complex glandular organs as they are 
found in tbe lower orders of mammals, 

Tbe question has often been raised why we 
have Inflammatory processes so frequently in 
and about the anal canal W e believe that our 
findings of preformed narrow tubular atruc 
turns m this region explain the frequency of 
anal infection Communicating as they do 
with the bowel lumen these anal duels afford a 
ready path for Infective organism such as colon 
be alias, proteus, staphylococcus strcptococ 
cus and so forth Length and direction of these 
anal duct* which ire regard as remains of com 
pica glandular organs determine in oar opin 
ion the extenson of an anal infection Bne 
teria may easily penetrate as we have teen m 
our specimen* through small defects m the 
epithelial lining of these ducts and gain en- 
trance Into the surrounding muscular or fibrous 
tissue- By burrowing from there Into the 
ischiorectal fat tisane the purulent process 
may lead to an abscess w this region By per 
fo ration of the suppuration through the mu 
cost or epidermis, a complete internal or ex 
term! anal fistula may result 
The existence of preformed epfthehai tu 
bules explains furthermore the clinical fact 


that so called cryptitU and anal fistula do not 
heal as a rule by conservative therapeutic 
measures. Since In most inflamed anal ducts 
small areas of the interior epithelial lining ire 
preserved regeneration of the epithelial wall 
will take place after subsidence of the infedjoo 
and wSl prevent obliteration of the ducts by 
scar tissue. The ducts will thus stay open and 
give entrance to recurrent Infection It m * 
common experience that with fistulous epi- 
thelial tracts in any regjoo of the body com 
piele healing will not occur as long as pert of 
the rpjthdia] lining remains and that the 
whole tract ha* to be removed to obtain a 
permanent cure 

It seems surprising that these Interesting 
and from a pathogenic standpoint Important 
structures have been almost complete!) over 
looked In the recent literature In the modem 
American proctological literature where the 
subject of infected anal crypts is wuWy dis- 
cussed the presence of these ducts U not suj 
pccted There are very few references in the 
European literature Herrmann m i&8o 
deaenbed these anal ducts in a beautifully 
illustrated thesis as normal findings fn the 
dissecting room In 1902 Tavcl reported a 
case of recurrent purulent periproctitis whk± 
he attributed to infection of ducts and cyst* 
found in the surroundings of tbe anal canal 
In the last 50 years only one brief mention b 
made of these structures, namely by Lockhart 
Mummery in the Pmenhitgt e] tie 
Society 0/ Medicine 1939 who regards lofee 
Iron of these normally present glandular docU 
a a one of the many causes of anal fistula 

SUMMARY 

1 Kbtological study of 331 surgically re- 

moved haemorrhoid# and 89 infected ao*' 
crypt* revealed the presence of preformed 
ana! duct* which opened into the crypt* « 
AIorgHgnL , 

2 These duct* are regarded as rem*i£* 

complex glandular organs as found In tt>e 
lower order# of mammals. . 

3 The narrow tubular structure# afford * 
ready' path for Infective organism conuninut* 

Ing as they do with the bowel lumen 

4- So cilled cryptitis, anal fistula, penprve 
titic abscess have their origin in ( hew P fe ' 
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formed anal ducts Length and direction of 
these structures determine the extension of an 
anal infection 

5 The existence of preformed epithelial 
tubules extending from the anal canal mto the 
surrounding tissue explains the frequency of 
anal infection and the clinical fact that so 
called cryptitis and anal fistula do not heal as 
a rule when the method of treatment which 


is earned out consists of conservative them 
peutlc measures 
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I T has long been a matter of clinical ob- 
servation that stout women are more 
prone to develop genital prolapse than 
thin women. Consequently the question 
arose whether atout women and more gen 
ertlly women whose bod 3 > measurements 
ore at the upper hunts of normal might create 
unusual!* high pressures within the abdomen 
during the course of routine daily activity 
It was further suggested that intermittent!} 
created high pressures might be a factor an the 
causation of prolapse of the uterus and vaginal 
walls Therefore the present stud} of 60 
normal women was undertaken in an effort 
to reach a greater understanding of Intra 
abdominal pressure conditions resulting from 
voluntary muscular effort especially in rela 
tion to the part pressure ma> play in the cau 
sation of prolapse. 

UATESIALB AND METHODS 
The subjects included 60 women of ages 
varying between 18 and 60 Fifty of them 
were Inmates of the Philadelphia House of 
Correction and the remaining io were se- 
cured from other source*. All of them were 
healthy at the time of testing As the nature 
of the experiment necessitated maasxnum 
voluntary muscular activity only women wbo 
were willing to be tested were used 
The method of testing was identical with 
the technique developed and used in collecting 
the data for the first two papers (a 3) of this 
tenes. Briefly each subject attained max 
ImaBy 20 times at Intervals of not less than 1 
minute upon an air inflated balloon within the 
vagina, and readings were made on a mercury 
manometer connected with the balloon It 
has been demonstrated previously (3) that 
this method gives a satisfactory measure of 
pressure created within the abdomen by 
muscular effort. 


Io addition the age abdominal girth, 
height and weight of each subject were 
recorded 

lEStJLTB 

All the data including results of itoo tests 
upon the 60 women are given in Table I 
Each pressure recorded in the table a there- 
fore the average of 20 teats on a single woman 

In order to determine whether the pressures 
were related to any of the other measure- 
ment*, the> were plotted In 4 scatter da 
grams. Figure* A B C D according to age, 
abdominal girth, freight and weight rcs-pec 
tively It wQl be seen at a glance that tie# 
charts are true scatter diagrams In the 
sense that the Individual point* are » sat 
tered that no relationships seem to erut. 

In addition four different groupings of the 
data, each comparing the average pressure 
created by one- half the subject* against that 
created by the other half were made Fen 
example, the average pressure created by the 
30 youngest women wa* compared with the 
average pressure created by the 30 oidest 
Completely rearranging the data, the avenge 
pressure created by the 30 women with the 
smallest abdominal girths wa* compared with 
that of the 30 women with the largest abdom- 
inal girth*. A third and fourth rearrangement 
of the data were made so that the avenge 
pressure created by the 30 shortest venas 
that created by the 30 tallest women and the 
average pressure created b} the 30 lightest 
vmm that created by the 30 heaviest women, 
could be compared The results are 
Table II The pressure difference d>d opt 
exceed 1 s> centimeter of mercury in an) « toe 
4 categories age girth height or weight u 
wiQ alio be ieen from Table H that eare 
difference falls far below 3 tfmes the * t *f*k rd 
error the accepted statistical standard * 
significant difference. 
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(Rath) As s corollary pressures crested by 
voluntary muscular effort must depend upon 
the development and efficiency of this mus- 
culature and only In a general way if at all 
upon body measurements 
Our foldings bear out this theory In a 
study of 60 normal women we were unable to 
demonstrate any relation between age, girth, 
height or weight and ability to create pres- 
sures within the abdomen Consequently we 
feel that the obese woman is no more able to 
create unusually high intra-abdominal pres- 
sures than the thin woman with well developed 
abdominal diaphragmatic, and pelvic floor 
muscles. 


Thi* suggest* that if obese women are prone 
to develop genital prolapse it is not became 
they create higher intnt abdominal pressure* 
than do other types. 
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T H E rAle of osteomyelitis m the general 
practice of medicine, and particularly 
in orthopedics, is too prominent and too 
well known to warrant or make necessary its 
discussion here However, in passing, It may 
be well to point out some of the mechanics 
of osteomyelitis The classical description of 
inflammation denotes the characteristic pres- 
ence of cslor, dolor, rubor, and tumor but, as 
Hawk (1933) points out, inflammation in bone 
tissue is somewhat different from that m soft 
tissues. Here the tissue is rigid and swelling is 
consequently absent, though the other con 
dltions are present When the erudate re- 
sulting from Inflammation and constituting a 
defensive hamer, expands in osseous tissue it 
is forced bade into ngid channels. It becomes 
perfectly obvious therefore, that in an acute 
bone inflammation rapid destruction of os- 
seous tissue follows It has been stated that 
bacteria causing bone infections are invariably 
virulent This statement must stand in view 
of the fact that even if the bacteria do become 
attenuated and the inflammatory process is 
stopped with the normal functions of the body 
remaining unassisted, a chronic bone abscess 
persists This abscess discharges for long 
perhaps indefinite periods of time because of 
its presence in ngid tissue which will not ex 
pand and permit efforts sufficient for healing 
Inflammation Is the manifestation of the 
tissues of their attempt to destroy the bac 
tena render the bacterial toxins Inert, remove 
the necrotic dfcbns, and repair the tissue 
damage Any treatment that aids the body 
in this work by stimulating the exudate and 
neutralizing the bactena and their toxins, is 
desirable Unfortunately, however, many 
treatments for osteomyelitis while designed 
for these purposes actually thwart them. 

Many therapeutic procedures have been 
advocated and several are still In more or less 
common use. Notable among those treat 
merits employed at present are the establish 


ment of drainage gutters by surgical means 
irrigation with Dakin s solution, Orris method 
maggot therapy, the use of bacteriophage, and 
packing with a paste made of glycerol and 
magnesium sulphate. Unfortunately, no 
single one of these treatments is effective in 
all cases and most of them offer little hope of 
successful results In any case 

One of the most recent of these treatments, 
and apparently' the most successful is that 
of the late Dr William Baer of Johns Hop- 
kins in which stenie living maggots which 
feed exclusively upon necrotic tissue, are used. 
But even this treatment has some points in 
its disfavor and is contra indicated in some 
cases 

NEW TREATMENT 

Dr Baer made the statement that probably 
some biochemical action of which he knew 
nothing was responsible for the apparent sue 
cess of maggot therapy Such a thought is very 
intriguing because, if a che m ical substitute for 
maggots could be found all of the disadvan 
tages of Baeris method would thereby be 
entirely eliminated. With this Idea fn mind 
the writer began a series of experiments 
reported briefly herein, m an attempt to 
determine how maggots effect a cure in cases 
of osteomyelitis. The idea of making an 
extract by macerating sterile maggots In 
sterile normal saline with a mortar and pestle 
was discarded because it was felt, In the first 
place, that an extract of practically any 
invertebrate made in this way would probably 
show some bactericidal properties and, in the 
second place. It was recognized that if a 
bactericidal extract were secured m this man 
ner, accurate chemical analysis and conse- 
quent identification of the active principle, or 
principles would be practically impossible 
It is interesting to note here that Livingston 
and Pnnce (1933) subsequently and mde 
pendently, utilized this discarded technique 
and did secure a compound possessing bac 
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tenddal properties Following tbe abandon 
meat of tbe original idea It was decided to 
make extraction* of living aterile maggots In 
a Soxhiet extractor water alcohol acetone 
and other chemicals being used a* extracting 
agents Alcohol and acetone extractions were 
made and no substances with appreciable 
bwctenddal properties were secured At this 
stage of the investigations it traa accidentally 
discovered that the maggots (Lvftlia saicata 
Mdg) crude calcium carbonate through their 
body wails. It *u found by means of the 
Roe and Ksho colorimetric method of calcium 
determination that one hundred maggots will 
excrete an average of o 6 milligram of this 
substance each 34 hours It was previously 
known that the larva of a great number of 
flies contain within their bodies a large quan 
tlty Of stored colcuun carbonate but it is 
recorded nerwbere that this is eliminated In 
anv way other than with the pupanum This 
discovery was significant because here is cal 
ciutn carbonate being eliminated constant]) 
even If in small qu sc tides, into the wound and 
because aa Beck bold (ujtq) has pointed out 
calcium ions stimulate phagocytosis 
With this information at hand the next 
step id the problem was to fand a way by which 
tbe leucxxidin excreted b) the bactena 
might be controlled because unless it could 
be eliminated rapidly or rendered inert the 
phagocytes would be killed about aa rapidly 
aa they appeared at the focus of Infection It 
seems possible if not probable that tbe mag 
got* absorb through the intestinal wall or 
the body wall or both this exotoxin given 
00 by the bactena and render it non toxic 
in their bodies (such a phenomenon is not 
unknown in the animal kingdom) or that they 
ingest it and render it non toxic In the ah 
mentar) canal through digestive processes. 
Coincidentally with this treatment of the 
leucoachn the exuded addum carbonate 
Increases phagocytosis. Such a hypothesis, 
however was of no assistance m furthering 
the investigation in March of chemical *ubsfi 
tutes for living maggots. Therefore it became 
necessary to develop a theory relative to tbe 
chemical nature of leucockiln in order to 
devise a way of rendering it inert Speculation 
on this aspect of tbe problem led to the belief 


that the exotoxin might be protein in nature, 
i e a polypeptid or an amine and If so t 
dilute aqueous solution of picnc add would 
readily render it insoluble and thereby inert 
Admittedly vre are faced here with a hy- 
pothesis very difficult to prove as is readily 
seen when one considers the difficulties of 
collecting any quantity of pore bacterial 
exotoxin and of identifying polypeptfds end 
amines chemically However as we ihaJI *re 
later on in thb paper such a hypothesis n 
strongly aupported by clinical evidence 

On the basis of the data and hypothec 
mentioned experimental treatments were 
started Early experimentation showed the un- 
desirability of using unmodified dilute aqueoca 
plcnc and solution (035 per cent) because 
of the relatively high surface tension which 
prevented tbe a ad from gaining access to s 5 
of the crypts end crevice* of the wound sad 
thereby to all of the liberated leucoddm 
This difficulty was easily met by adding 
enough glycerin to the solution to make an 
8 pci cent giycenn content which redacts 
the surface tension to an entirely negligible 
quantity Early therapeutic expemnentation 
upon laboratory animals guinea pigs, showed 
that when 0S5 per cent saturated aqueous 
solution of picric arid containing 8 per cent 
glycerin alone was used the progress was 
not especially marked although there was 
some slow improvement When on autod&ved 
aqueous suspension of calaura carbonate, to 
grams calcium carbonate to ax 5 cubic ert ti- 
met era distilled water was used alone con- 
siderable progress was noted but this progress 
showed a very strong tendency to be super 
tidal indicating a possible uruatafacton' 
ftruggie between phagocytes and leucoddm 
However when tbe picnc add toSutfcra tnd 
the caidurn carbonate suspension were osw 
together progress was very marked and rapw 
in its course 

After the preliminary experimental treat 
merits bad been concluded diracal wort 
started at tbe Jefferson Davis Hosjatan® 
Houston followed later by work at Metbo*« 
Hospital St Joseph 1 Infirmary 
mann Hospital Tbe technique employed 
administering this treatment to hurffiu^ 
very aimpie there is nothing that cannot w 
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done by the average hospital nurse, after the 
surgery has been performed. This treatment, 
lile both Orris and Baer’s is postoperative 
except in rare cases in which there is relatively 
free access to the focus of infection by means 
of spontaneous drainage sinuses The necrotic 
bone is first removed surgically the exca 
vation being made long and as narrow as 
possible so that the strength of the shaft may 
be retained and because the cavity will close 
much more quickly when the granulating 
sides are not widely separated Following 
the operation the wound is packed for 24 
hours with vaseline gauze in order to allow 
the trauma to subside somewhat. At the end 
of this period, the vaseline gauze packing is 
removed and the wound is thoroughly im 
gated with the picnc acid glycerin solution 
by means of a syringe This solution with 
Its reduced surface tension, quickly penetrates 
to every crypt in the wound and thereby gains 
access to the leucoadin and some of the bac 
term as well. Usually no attempt is made to 
remove the picnc aad solution from the wound 
and within a few seconds’ time an aqueous sus- 
pension of calcium carbonate is sprayed into 
the wound by means of a nasal atomizer until 
a thin layer of precipitate is laid down over the 
osseous and soft tissues A small quantity 
of the suspension will suffice for this purpose 
The calcium carbonate combines with the 
picnc add solution to form caldum picrate 


vo. .vo. 



The action which takes place as a result 
of the introduction of these chemicals is very' 
rapid and is that which is to be most desired 
whert one contemplates the exact pathological 
conditions existing m osteomyelitis and the 
consequences of such conditions The picnc 
aad is given an opportunity to reach the 
greater quantity of the leucoadin and ap 
P^rentl) acts upon it immediately Then the 
calcium carbonate is added, fo rmin g calauin 
picrate and the calaum 10ns are rendered 
a 'Tillable to simulate phagocytosis. Also as 
is well known dead protoplasm is add and 
an) wound in which aad dtbns is allowed 


to remain suffers from a diminution of oxygen 
tension in the granulation tissue cells which 
in turn stimulates the autolytic enzymes 
contained within these cells to dissolve the 
surrounding protoplasm Furthermore, aad 
causes a swelling of the tissue cells which 
pushes deeper into the bone canals the barriers 
that have been erected, thereby bringing about 
the deleterious consequences described at the 
beginning of this papier The calaum carbon 
ate controls this dangerous aadity by main 
taming a neutral or even alkaline condition 
the degree of which depends upon the con 
dition of the wound and the amount of calaum 
carbonate present It has been further ob- 
served in every case treated that the rate of 
drainage increases very rapidly thereby in 
hibiting the dangerous pushing back into the 
ngid bone the defensive barrier as well as 
removing dSbns Moreover calaum picrate 
has very definite analgesic properties with 
consequent relief to the patient After the 
calaum carbonate suspension is applied to 
the wound it is packed with dry gauze in order 
to prevent closure When the foa of infection 
are very deep and it is impossible to reach 
them as described the picnc aad solution and 
the calaum carbonate suspension are applied 
through Dakin tubes with the ends cut off 
or through male catheters which are placed 
in the wound and packed in place with vaseline 
gauze or they may be in some cases pushed 
down through the sinus tracts as needed 
Ordinarily these treatments are given three 
times a week, but in very severe acute cases 
they are usually given daily for the first week 
or two and thereafter three times weekly 
The patient usually reports a ‘ more comfort 
able feeling after the very first treatment 
and in every instance improvement has been 
dearly observed in not more than a week after 
the first treatment After the first week of 
treatment the drainage usually becomes less 
copious the macroscopic and microscopic 
appearance of the exudate indicates improve 
ment bone destruction is arrested and the 
soft tissue shows extremely healthy granu 
lations In passing, it might be pointed out 
that one of the most significant points m the 
contention that the calaum carbonate is the 
true active prinaple of the maggots is the type 



ij8 


SURGERY GYNECOLOGY AND OBSTETRICS 


of granulation Iimuc formcri u a result of IU 
introduction fnto the wound. The granulation 
time resulting from maggot introduction b 
of * smooth type and possesses a peculiar 
gllstenmg *heen — *uch tWe appear* to be 
aperffiauly chsraderittic of maggot therapy 
A maaosccrpicaHv Identical type of grxnu 
lat km tissue is Immediately produced when 
calcium carbonate is applied to the wound*. 

Frequently In cases of osteomyelitis of the 
tibia a alou going of the toft tissue occur* after 
the wound ha* been granulating for acme 
time. In an attempt to check this tloughing 
an aqueous *u*pensIon of thlophenol 

1 


3 


V 


was applied to the wound with a cotton 
applicator This suspension b made of r part 
thtophenol and to part* distilled water The 
water la boded before the tiuophenol b added 
in order to eliminate the free oxygen It Is 
believed that the thlophenol aid* the normal 
metabolism of the tissue by presenting ml 
phydryi group* which may function fn the 
manner of glutathione. Superimposed upon 
this is undoubtedly the normal bactericidal 
effect. The result* of thi* procedure are very 
striking one and at tbe most three applf 
cations suffice to check the *loughing and 
granulation continues as before. 

Table I u a summary of all of the cases 
treated by this new method Before turning 
to this table a brief explanation of it b neces- 
sary It wa* not always possible to determine 
the exact onset of the infection before admis- 
sion because of the frequently faulty memory 
of the patients. The admbrion date a* 
recorded, refers atrictly to admission to the 
osteomyelitis clinic or to treatment while the 
patient wa* ttfll hotpitidhed. In regard to 
previous treatment, it should be pointed out 
that all cases unless otberwbe stated, were 
making no improvement or were getting worse 
under the previous treatment at the time of 
sdmisakm to tbe dlnlc to receive the picric 


aad calaum carbonate treatment The lists 
of operations are admittedl) incomplete in 
f-ome case* because of poor memory on the 
part of patient* and inaccessible records. It 
will be noted In thb column of the table that 
operations performed before the initiation oi 
the new treatment, as well as those peri earned 
afterward arc luted The dates of disap- 
pearance of infection have been cakulattd 
most conservatively The date recorded is 
that of i month after it was test believed that 
an Infection no longer existed. During thb 
month the patient was seen three time* weekly 
and carefully observed for an infective process. 
Negative finding* for thb entire period indi- 
cated the determination of the date a* it* ted 
above. In tame cases it will be noted that the 
condition of the wound rather than a disap- 
pearance of the infection b reported over t 
date. These patients left the clinic and filled 
to reappear before the course of treatment tjj 
completed The date* In these Utter cues 
refer to the last time tbe patient w»» *een. 

As Indicated In Table I certain case* require 
more complete explanation. 


Csant TW* c**5 *u apparently of km* daratioa 
but *o Information of any valw* whatsoever ccaVl 
be obtained from the patient or hii parent*. <b 
January 3 1931 tir*t tweflinc* appeared on at 
lateral cad medial expect* of too lot 
X ray examination ahowed a wdl advanced and tot 
active oeteomytfid* of the kft hamero*. Tkew fod 
of iaJectlcm were apparently of loa* duration. Oa 
Jannary 17 1533 a Uifelnnaxaed awtflln* *|ye*|*“ 
on the ri*nt upper arm and X-ray e ntmi a re * 
abowed an active focra of Infactkm of tha dp* 
bomeru* thi* locia ai*o waa wrfJ a dr* need. Ton 
It became obvious that the Infection had btaxot 
eatahllabed throojhout tha body Upcm no* 
men da lion of radical aorjical procedure, the jaw* 
left the dink and failed to return. It la lot teat, 
*fn« the pathological cenxHtk* of tha patient *** 
»o far advanced aad be waa fn inch 1 weakened *t*£ 
little or nothin* could be done to aCeriate * 
condition. , 

Cxai ) TWa patient antlered a 
compound fracture 00 Jane 14 19J J ItkWjCTW 
that tb» ocaet of the Infection dated nearly *®*rr 
before tha patient waa referred to the catrooyo^* 
coorae of treatment. , ^ 

CA*> 8 Thfa cuehof intercat becaaae « ” 
probable tactic orijfn. In addition to thertf*c 
treatment a conne of neoaatvaraan waa 
Cut. 10. Thfa patient waa treated from 
1031 ontfl October to, i«j with tbe fw* 
*lfcerb, aofntion ocljr and pro*re*i wa* » 
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table r —summary of case reports 






























that ooiv « vm alight degree of improvement coaid 
be noticed it the rod of the period After the add! 
turn of the calrlnm carbonate totpeniloo to the 
treatment, however the rate of improvement mi 
very markedly Increased Theae results aubstau 
bated the fiudtags m the comparative treatment* of 
guinea pigs described earlier In the caper 

Cast; ri Tin* patient wa* improving under Orr ■ 
method of treatment but after tb* new treatment 
wu begun the rate of Improvement a a* very 
markedly increased. 

Ca« u This patient was procreating well Dnder 
Orr a treatment but the Increase In the rate of 
improvement after the new treatment wai began 
vividly Im pressed til of the observer* who had been 
watching toe care fox woe time 

C ji Aa indicated In Table I maggot therapy 
was tried in thl* case before administering the picnc 
i ad calcium carbonate Five implantations of 
maggots were made into the wound but In each 
Instance the maggot* either left the wound or 
drowned because of very copious drainage. As will 
be described such a difficulty is not infrequently 
encountered when maggot* art employed in cateo- 
myehtis wcmsda 

Cam j? No improvement wa» noticed In thl* 
ca*e after i 4 tj weeks of treatment. Thl* failure can 
be eariW explained bv the fact that toft tissue had 


grown over the infected tibia and the patient wocM 
not permit an Inebk* and curettexnent of the in- 
fected area thus allowing the chemicals to reach the 
focus of infection. Thl* case constitute* the tiagie 
faflrue fn the entire levies. 

Three cases not reported in Table I because 
at no time wn» tbe complete treatment ad- 
ministered should be briefly discussed at thn 
tune. 


Case 4 » Male colored aged 31 JW bid 
oateotnyebtb of the right tibia and fibula. Dfspiew 
w a* made September 13 1031 I fe was treated br 
Orr * method from ‘teptemwr ij ipjr *** 
18 193* with but little Improvement. Ha «*» 
treated with cakium c* rbooats sospendon f rwn J«* 
18, igt» until September *0 1933 with but very 
•fight improvement The wound would apt** r w K 
healing and would then break down agate- 
Case 43 Teroale, white, »ged 46 X r * rt - . 
oateomytiltls of the left tibia Dte ' UDOdc 

February 10 1531 She wa* treated from rror »«7 
10 193 j until June 4 193 * byOninw 
no noticeable Improvement She was treated 
calcium carbonate suspension alout lrta n 
1933 until December 10 193s Some 
fn original focua of infection was noted 00 
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•oread of tie infection throughout the length of the 
shaft ww not checked 

Case 44- Male colored aged ai >ean, had a 
*taph\lococcus pvogene* tureu* infection In the 
•oft tioue on the dorsum of the left foot, Dlagnorn 
was made July 14 1032 He w*j treated with picric 
»ad glycerin •olatfon alone from July 14 1933 
until December 20 1933 It is readfl) seen that the 
rite of progrea* was vtn, slow It is quite certain 
that such would not hive been the case had the 
caldum carborute suspension been administered In 
addition to the picric acid solution In view of the 
experience In those cases in which the complete 
treatment wa» given 

These 3 case* serve to substantiate the 
findings o\ the comparati\T treatments upon 
the guinea pigs Apparently the picnc acid 
while caring for the greater part of the 
Ieucoadin does not kill all of the bacteria 
present, and the calaum carbonate while 
increasing phagocytosis cannot do this at » 
<uffiaent rate to overcome the effect* of the 
uncontrolled Ieucoadin, whereas m the com 
pJefe treatment the picnc add controls the 
Ieucoadin thus enabling the stimulated 
phagocytes to care for the bactena 

From this preliminary report, and any 
report of an investigation of the treatment 
o{ an infection of this sort which has not been 
conducted over a penod of several years must 
necessarily be preliminary, certain conclusion* 
can be drawn If we compare Table I with the 
table given by Kulowski (1931) in his paper 
reporting 155 cases of osteomyelitis treated by 
Ott 3 method we are immediately impressed 
by tbe shorter duration of treatment required 
by the method reported in this paper There 
i* t furthermore at the most not more than 
So per cent as much scar tissue formed when 
this treatment is used as when Git's is em 
ployed which of course means much greater 
subsequent function of the afflicted member 
and a great!) decreased possibility of subse- 
quent breaking down of the poor!) nourished 
fibroid tissue Also the picnc aad calaum 
carbonate treatment requires a very much 
decreased degree of immobilization with con 
*cquenth increased circulation and greater 
comfort for the patient The postoperative 
technique cmplo\ed in the new treatment is 
much simpler than in Orr s treatment and the 
expense to the patient is decreased Finally 
as will be discussed in a later paragraph Orris 


treatment is far from satisfactory m very 
many respects and many orthopedists are 
beginning to see fallacies m the theory ad 
vanced to support it 

If we attempt to compare the treatment 
described in this papier with Baer s method we 
find several factors which lead us to believe 
that the new treatment is the better of the 
two This statement is not based alone upon 
rather extensive personal experience with the 
employment of maggots but upon criteria 
which Baer (1931) himself used In reporting 
his treatment of 89 cases From Baer s report 
and tables we see at once that the picnc aad 
calcium carbonate treatment effects healing 
even more quickly than do maggots Further 
more there is no danger of introduced con 
lamination as there is in maggot therapy 
The patient suffers no discomfiture as he does 
from tbe scavenging activities of the maggots 
but benefits instead from the analgesic prop- 
erties of the caiaum picrate The expense is 
only a small fraction of that of maggot* and 
the patient is filled with no feeling of disgust 
The new treatment moreover can be used in 
cases in which there is excessive drainage 
which in actually beneficial, whereas m maggot 
therapy such drainage is definitely inhibitory 
The patient is invalided to no greater degree 
than by Baer s method and while the dressings 
are a trifle more frequent the total labor 
involved is very much less. While it ha* been 
demonstrated by dim cal experience that thi* 
type of treatment is not to be preferred over 
maggots in wounds m which a great deal of 
necrotic tissue is present and cannot be re- 
moved surgically , it has also been demon 
strated that in all other types of osteomyelitis 
wounds the picric aad calaum carbonate 
treatment is to be preferred In deep in 
fectfons such as hip infections maggots 
cannot be successfully used, but the new 
treatment can be employed by means of 
modified Dakin tubes or male catheters very 
easily and effectively Furthermore whereas 
maggots are indicated when there is an abun 
dance of necrotic tissue after a certain stage 
of progress has been attained and most if not 
all of the necrotic debris has been remerved 
they hinder rather than aid the final healing 
process and at this stage the chemicals men 




tfutoal * \m »b*bi dmee of improvement could prowo oreT tbe infeded tibia aod the patient *wiM 
be noticed »i tbe end of the period Khrr the »ddi not permit an faarHioo and cttrtttrmmt tbe 

"on oS the calcium carbonate xcapendoc (o the Ire ted area tbn* allowing the cbendciU to reach ra 
treatment. however the rate of improvement iu form of tnlectioa. Tbt* caxe rooxtltutes the «fcp-» 
w marked!' Iucjea3ed These renin mbitan faQur* in the entire teriea 

trated the findinp m tbe comparative treatment* of _ , , , , . 

jpnnea pi*» described earlier In the paper Three caf« not reported In Table l wcaw 

C tax. 1 1 Tin* patient n» improvtap croder Orr i at no tune tns tbe complete treatment *o~ 
method of treatment but after the new treatment mumtered thould be brie&v dUctawd at lf« 

waa beta* the rite of irnprmenient wa* very ... 

maitedfr tacreaxed tune 

Catt ra Tbi* patient ««j pro*m*»ot well under C tit 43 Male crimed aptd jt jan. 

Orr * treatment wat the Increase in tbe rate of o*teotnrebti* of the rttfet tibia and fitral*. 
Improvement after the new treatment waa bepm mad* ‘Ceplrmber ij lojt. He wax ualfd m 

vividly hnprtwd *D of tb* obterrera »bo had been Orr « method from c-eptemhtr ij- >03' ■**" -a 111 * 
witddnj the ca*< for tome time iS 1031 with bnt httle hnpeorement. He *a* 

C**i ji \* indicated tn Table I ma*jot therapv treated aflhcakhm carbonate etwpewfce front 
wax tried in thi* caxe before adndnkterinc the p*cnc iS. jqij untD September -a, iqji afthbol ^ 
acid calcium carbonate Fire implantatkai* of ih;bt t m pr o vetnepL The wwmd would afT*** w 
matJtrt* were made into the wound hot in each beaiing and would then break down tr" 3 - 

Inatanc* the rat opt* either left tbe wound or Caie 43 Female white, aged 46 rmra. »**. 
drowned becacxe of verr coptona drama^r. V* wfll crteomyeflil* of the left tibia. Due**** 
be described, inch a dfecnltr b not icfmjnentlr February 10 103 a <he wax treated from 

encountered when ro»xpot» axe emplovtd in orteo- jo, jpja until Jane 4. iftja hr Ott a jji 

tn\ efitb wound*. no noticeable Improvement. Mie w» tr« tee ^ 

C asx 17 No Improvement wax noticed in thi» ealcnnn carbonate *a*pennoo aloce 
caxe after 14* » week* of treatment Tht* UDttrre can 103a an til December ao 1051 Improrc-^ 

be c-iuJt explained bv the fact that xdt ti**oe had in ortcinal focal of infection wa* noted 
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and every observer must admit that the 
results have been far from satisfactory The 
duration of treatment Is usually long and the 
incidence of recurrence is entirely too high 
There is a great deal of scar tissue formed 
during this type of treatment. Such an 
amount of scar tissue as is frequently, if not 
usually, formed as a result of this therapy, 
of course, spells a high degree of loss of func 
tion and too great a possibility of recurrence 
due to the breaking down of this poorly 
nourished fibroid tissue. A point of doubt in 
the minds of many is the theory upon which 
Orr’s method is largely based, i e , the action 
of a bacteriophage upon the pathogenic organ 
isms This doubt is very well founded as will 
be shown in a later paragraph where the 
treatment of osteomyelitis with phage is dis- 
cussed It may be pointed out here, however 
that phage respires during its lysis of bacteria, 
such lysis occurs much more slowly m test 
tubes in which the oxygen tension is low than 
in those in which it is high, and obviously in 
a wound tightly packed with vaseline little 
respiration can occur Furthermore while 
phage is not infrequently found in a wound 
it Is usually not lytic to the wound bactena 
once purulent material, exudate, blood, and 
diluted serum, all of which are retamed to 
a very high extent m the wound under Orr’s 
treatment, are inhibitory to the destructive 
action of phage, even in dilations of i 1000 
as shown by Applebaum and MacNeal (1931) 
The advocate* of Orris method admit the 
prune importance of adequate drainage but 
as Hawk (1933) writes “But for adequate 
drainage to be secured In a ngid bone plugged 
with vaseline, a substance non miscible with 
water, and the part then enclosed in a plaster 
cast for an indefinite penod, is more than the 
writer’s imagination can encompass 1” Orr 
(1927) strongly emphasized immobilization 
and the proponents of his therapy religiously 
follow this practice Hawk (1933) again writes 
<r We have emp h a si zed that bone tissue is ngid 
to the «th degree, the only alteration that an 
enclosing plaster case can accomplish is to 
render the circulation more sluggish, and thus 
to interfere with healing We advise getting 
the patient on his feet as soon as he has 
recovered from the mechanical work in the 
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operating room, provided enough bone has 
been left to support the limb Bone is viable 
tissue, and laving tissue increases its vitality 
with use. Not all of the bone Is diseased, and 
the resistance of the viable part to the infec 
tion will be raised by use. Using a bone 
increases the blood flow, mobilizes calcium 
and stimulates the part to meet the demands 
placed upon it The X ray shows absorption 
of calcium after one week in a limb that is 
immobilized for any cause, and this proves 
the d eh cate balance, to winch bone is sensi 
tive, between use and non use. It has been 
found by animal experimentation that ligating 
return veins m cases of arterial damage lessens 
the frequency of gangrene in the limb Intra 
capillary tension is necessary for proper 
nutrition and the use of a limb in a dependent 
position increases both the blood pressure and 
the hydrostatic capillary pressure When one 
views a patient lying in bed week after week, 
with the involved part enclosed m a cast and 
absorbing putrefactive products from the 
wound, with a sluggish circulation from no 
exercise, one is not surprised to see him sallow 
and tone m appearance, and what little 
appetite he may have diminished by a foul 
stench! The author has Been this picture only 
too often the wonder is that the patient gets 
well at afl.’ It is felt that one should strongly 
hesitate before recommending such a treat 
ment as described by Orr for osteomyelitis and 
this feeling is well substantiated by the facts 
heretofore presented. 

Albee (1933) has recently published a paper 
on the treatment of osteomyelitis by bac 
tenophage in which he recommends the filling 
of the osteomyelitis wound with a paraffin 
vaseline plug and then Introducing the bac 
tenophage into the wound, through catheters 
fixed in the plug, over a penod of 6 months, 
at the end of which time recovery u claimed. 
In the preceding paragraph certain facta 
were pointed out as being inhibitory to phage 
activity' and among the chief of these Is the 
plugging up of the wound. Also, of course, 
such plugging inhibits drainage. Anyone 
familiar with bacteriophage and bactenophagy 
finds serious doubt arising in his mind over 
such a suggestion as this of Albee. The hopes 
of such a method of treatment bang successful 
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can only be very slight In view of the following 
known fact*, in addition to those previously 
presented of the phenomenon in question 
In the first place, lysis of bactena hi a second 
ary phenomenon which may or may not follow 
the accumulation of phage depending on the 
conditions of the environment These con 
ditlona of environment are principally the 
presence of old bacteria, colloids of tissue* 
and colloids of body fluid it is a well known 
fact that bacteriopnage is adsorbed on such 
bodies and thereby Inactivated In the second 
place phage can be present for months without 
manifesting itself or becoming active because 
the bactena are, for some as yet unknown 
reason resistant to it during this penod of 
time In the third place phage introduced 
into the body is usually entirely eliminated 
in from 34 to 48 hours This elimination of 
bacteriophage cannot be counteracted by In 
creasing the therapeutic doses because of the 
tondty of phage* In the fourth place, 
repeated administration of moderate amount* 
of phage over * king period of time as Albee 
advise*, is inadvisable because of the develop- 
ment ol anti phage which abolishes all phage 
action It ma\ be pointed out here also that 
under uonditions existing tn m>o the *us- 
ceptible bactena as distinct from the resistant 
forms are not subject to lysis a* freely as tbc> 
are tn vitro Ue may conclude from our present 
knowledge of phage that the hope of utfllxlng 
bacteriophage as an agent for prevention and 
therapy of infection lies in finding the means 
of removing the obstacle* to Its activity In It* 
natural environment and allowing it to act as 
freely as it doe* in te*t tube*. As yet we have 
no idea bow this may be done. These argu 
ments are not only in disfavor of Albee s 
method but of course of the method of On- 
es welL 

Hawk (1033) baa proposed the pecking of 
oateomyehtls wound* with gauze well im 
pregnated with a paste made of one part 
glycerol and two parts of magnesium sulphate 
Hi* treatment is based upon the principle* of 
increasing the exudation from the wound by 
the high exDsrootic action of the magnesium 
sulphate and of using a aolute, magnesium 
sulphate having ft high valence and active 
ionization for the precipitation of colloids and 


destruction of bactena It should be pointed 
out here that magnesium sulphate acts as a 
narcotic upon tissue cells and thereby retards 
phagocytosis while calcium ions stimulate the 
phagocytes Also the very osmotic pressure 
of which Hawk writes not only Increases the 
rate of drainage but very senousiy dehydrates 
phagocyte* and granulation tissue, thus bung 
ing about a veiy abnormal condition In the 
healing tissue as well as killing the phagocytes. 
Thu action is continuous Inasmuch as the 
wound is packed with the chemical From 
Hawk a paper one may infer a belief on hh 
part that bacteria are definitely eliminated 
from the wound bj the Increased amount of 
exudate This is not necessarily so inasmuch 
as they may be deposited anywhere and since 
magnesium sulphate Is not an effective hac 
teridde continue to thrive. Whereas In the 
picric acid cal dam carbonate treatment while 
some of the phagocyte* may be killed off ai 
many of the bacteria are, by the picnc add 
solution they are nevertheless Immediitelr 
stimulated again upon the addition of the cab 
dum carbonate to the wound Hawk emphi 
llzes the serious effects of the add nature of the 
wound and yet this sddity fa not diminished 
in the slightest and fa probably slightly in- 
creased by the magnesium sulphate since this 
substance fa slightly a ad In the case of the 
addition of calcium carbonate the tad is con- 
trolled and a neutral or slightly alkaline ctm 
dltion is maintained in the wound. FlniDy 
there is no advantage to be gained by the 
partial absorption of magnesium through the 
wound It appears to bemgfdy probable that 
magnesium could be found in the urine « 
the patients who were being treated by tho 
method 
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Investigation, in aiding In the anaiyiii of cue hotonea, 
in offering a great many valuable suggestions and in 
constantly encouraging and promoting the work In every 
possible way Dr B T Van Zant nat constantly and 
cheerfully assisted in tie interpretation* of X ray plates. 
Dr J M Mitchner gave ha complete co-opera tioD during 
hi* period of service as chief of the orthopedic section at 
the Jefferson Daris Hospital and also at the same hospital 
Dra H. J Ellen and L. Ewing Bush contributed valuable 
surgical and clinical s—Btsrw-r. Finally but by do mean* 
least, an expression of deep appreciation is doe Dr Joe B 
Foster for rendering available clinical f toll tie* at St- 
Joseph's Infirmary and at Methodist and Hermann Hos- 
pitals, for arranging foe opportunities to use Dakin tubes 
In Introducing the chemicals into deep Infection*, for 
countless valuable scggestioni, for cheerfully and gener 
ously firing his time in assisting m many of the detail* of 
the work, and for hi* constant encouragement. 
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can only be very slight m view of tie foBowiug 
known fact* jn addition to those previously 
presented, of the phenomenon in question 
In the first place, lysis of bacteria Is a second 
ary phenomenon which may or may not follow 
the accumulation of phage depending on the 
conditions of the environment These con 
ditions of environment are principally the 
presence of old bacteria, colloids of tissues 
and colloids of body fluid it is a well known 
fact that bacteriophage Is adsorbed on such 
bodies and thereby inactivated In the second 
place phage can be present for months without 
manifesting itself or becoming active because 
the bacteria are for some as vet unknown 
reason resistant to it during this period of 
time In the third place phage introduced 
into the body b usttallv entirely eliminated 
in from 34 to 48 hours. This elimination of 
bacteriophage cannot be counteracted by in 
creasing the therapeutic doses because of the 
toxiatj of phages In the fourth place 
repeated administration of moderate amounts 
of phage over a long period of tune, as Albee 
advises, is inadvisable because of the develop- 
ment of anti phage which abolishes all phage 
action It mtj be pointed out here also that 
under conditions existing tn nw the sus- 
ceptible bacteria as distinct from the resistant 
forms are not subject to lysis as free!) as the) 
are in utro \\ e may conclude from our present 
knowledge of phage that the hope of utilising 
bacteriophage as an agent for prevention and 
therapy of infection lies in finding the means 
of removing the obstacles to its activity in its 
natural environment and allowing it to act as 
freely as it does m test tubes. As yet we have 
no idea how this may bo done TTjese argu- 
ments are not only in disfavor of Albee s 
method but of course of the method of Orr 
as wtfl. 

Hawk (1933) has proposed the packing of 
osteomyelitis wounds with gauze well 1m 
pregnated with a paste made of one part 
glycerol and two parts of magnesium sulphate 
Hu treatment is based upon the principles of 
Increasing the exudation from the wound by 
the high exosrnotlc action of the magnesium 
sulphate and of using a solute, magnesium 
sulphate having a high valence ana active 
kooixatkm for the precipitation of colloids and 


destruction of bacteria It should be pointed 
out here that magnesium sulphate acts as 1 
narcotic upon tissue cells and thereby retards 
phagocytosis while calcium ions stimulate ti* 
phagocytes Also the very osmotic pressure 
of which Hawk writes not only Increase* the 
rate of drainage but very seriously dehydrates 
phagocytes and granulation tissue thus bang 
ing about a very abnormal conditwo in the 
boding tissue as wdl as falling the phagocyta. 
This action is continuous inasmuch as the 
wound is packed with the chemical. From 
Hawk s paper one may infer a belief ou Ms 
part that bacteria are definitely eliminated 
from the wound by the increased amount of 
exudate Thu u not necessarily so inasmuch 
as they may be deposited anywhere and since 
magneiinm sulphate is not an effective btc 
teriade, continue to thrive Whereas in the 
picnc add calcium carbonate treatment whfle 
some of the phagocytes may be killed off is 
many of the bacteria are by the picric add 
solution they are neverthekas immedlateiY 
stimulated again upon the addition of the cu- 
rium carbonate to the wound. Hawk emplu- 
■ixes the serious effects of the tad nature of the 
wound and yet this aridity is not dunlnhbd 
in the slightest and Is probably slightly in- 
creased by the magnesium sulphate since thh 
aubstance is slightly tad In the case oi the 
addition of caJdum carbonate the add a coo- 
trolled and a neutral or slight!) alkaline coe- 
dition is maintained in the wound. Finally 
there is no advantage to be gained by the 
partial absorption of magnesium through the 
wound. It appear* to be highly probable that 
magnesium could be found in the urine « 
the patients who were bang treated by thu 
method 


Tfca writrr wfahtt it this time to erra t* 
appreciation to thoae men wltbeart whom 
opmtioo tl» hiYtititittai *hkh la 
tilbaitlooepcM not bar* bean accixopllihea- Dr u 

Rlcita of the Rice Institute haa eowlasilT*^ Zt* 
capacity of • c h e mi cal adrtwr and bm coctcMlrt , 
rerj rmioabk ****e»ttoca la the furtheranea « 

DnF C Biahcpp and G. F While of the Di 
<4 Entomoicur kindly MppCad the laUT**^ t 
tha rroet was stand Drjamea R. Boat CT ^ 
possible foe dtafcal torestijaticDa to t>* errrtW ^ 
Jefftaon Daria H osp i tal and haa ftren ^ 

Wn Hard uTfcn ol 

ln« the dlnlc and tn conatiaitr « ™ j ija 

jScraoo Darla Hoapftal dorin* the entirr cnoaa 
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Ft* 1 Synovial membrane from Cue 1 »bomng vflhi* formation, lacreaied vascularity and nodule* of mail round 
edk. 


of motion persisted In Mmv 1933 * plaster cast 
wu applied for 3 weeks ana he was then given a 
brace and m October 1931 the knee was manlpu 
lated bat the pain persisted and the knee became 
swollen after walking 6 or 8 blocks. 

Physical examination revealed the right knee 
moderately swollen and the normal Joint contour 
obliterated. There was some exceaa fluid m the Joint 
and there was definite thickening of the periarticular 
tlsaues and the joint was quite tender especially 
over the middle third of the old operative scar 
mesial to the patella and over the anterior end of the 
external semilunar cartilage Flexion was limited to 
70 degrees and motion of the Joint elloted marked 
rather coarse crepitus. There was considerable pain 
at the limits of flexion and extension when these mo- 
tions were slightly forced. The lateral and crucial 
ligaments were Intact. 

Diagnosis was severe traumatic arthritis with 
probable old Injury to the external semilunar carti 
lage. I advised synovretomj and removal of the 
external semilunar cartilage. 

On April 4 1913 the right knee was opened 
through a vertfcafinaiion lateral to the patella 
When the joint was opened about so cubic cent! 
meters of rather dark straw colored fluid escaped 
This fluid contained a few flakes of fabrw. The 
srnoriil membrane was markedly thickened and 
wore vascular than normal and the fat pad m 
larger than normal The external setnflonar cartilage 
appeared to be normal The margins of the articu 
lar cartilage were slight!} Invaded b> the hyper 
plastic synovial tissue. On the ertemal cond>le of 
the femur there was an are* about a 5 centimeter* 
in diameter in which the articular cartilage was 
softened and fibrillated The cartilage over this area 
wss split b> numerous clefts and for the most part 
appeared to be dead and degenerating but a Urge 


number of small slender villi arose from this area 
and projected into the joint cavity The longest of 
these was over 3 centimeters long and their presence 
on the surface of the cond\ le gave this area a shagg> 
appearance. These vfflj appeared to be composed of 
living cartilage or dense connective tissue. The 
cartilage covering the articular surface of the patella 
was also softened and fibrdUted and appeared to be 
degenerating The area of degenerating cartilage 
was removed from the Uteral condjle of the femur 
and practically all of the cartflage on the articuUr 
surface of the patelU was removed The external 
semilunar cartflage fat pad and synovial membrane 
were removed from the lateral portion of the joint 
and through a vertical incision mesial to the patella 
the ivnovectom} of the anterior portion of the joint 
was completed 

The convalescence was uneventful and the patient 
state* that the joint U much more comfortable than 
It has been at any time since the Injurv and be is now 
walking without support and with no pain but flex 
Ion is limited to no deg ree s. 

Microscopic examination of the articular 
cartilage from Case 1 showed necrosis of the 
surface of the cartilage with some fibrillation 
and death of the cells in the tissue adjacent to 
the clefts m the cartilage The synovial sur 
face presented man} small folds and villi and 
the cells were moderately increased m size and 
number The subsynovial tissue was more 
vascular than normal and was moderately in 
filtrated with small and medium sized round 
cells and the sections examined contained 
several small compact nodules of small round 
cells 
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IV articular lartilagi from ( n*c a was also 
nccroth and dogimrntmR awl it* xurfarc was 
ImiLt-tt l>\ nunterou i lefts >nme of which ex 
tended ikiWn to thr /oni of provisional rnlHti 
ttil ion but it ion tamed manv arm* In which 
(he cartilage nil weir fm reused in xlxe and 
numlx r and had f irrned mall cell nest*. The 
dill tv hit It sprang Inrni the articular i>urfaiT 
xurr comixen’d ot nn anwular tfssur which 
rrv'mhled Vlh hvalini cnrtilape and nmno 
(in (Issue Tin Mmnin wn for the most part 
h\ aline hut tlx udlx rvxriddcd *mnil con 
nntivr U ue irll and neur t Ik aiders of the 
vdli (Ik nil were m> numerous that thi car 
tilaginou ihamilrr of the ti ur wax lost 

< ullurex from tin hr*t caw were negative 
hut ftnphskHSKvus allw was grown (mm a 
piece ot t lie vn<n tal membrane mum cd from 
(ny 3 f attempted to ninlirm thi trading 
Iml bloody lluhl nsidratcd from this joint one 
week after operation was sterile k> It Is 
proivahle that tlx lu>t rultmv wns contatnl 
nnted 

Ujxin Marching the literature I luxi that the 
belief that contusion of the articular cnrlilogc 
ma\ rondl in chronic pnigTrrt'ivc arthritis of 
the Injured joint in not a new one lludiftRcr 
reported 14 nrnc* in which lie hail ojwrnlcd 
upon the knee for t>\ mptoms which dated from 
an infur) and in which he Had found evidence 
of injur} to thi articular carlilaRr TV In 
jureil cartilage wn* exeked with a knife and 
the patient* were com|>lclel} relieved or 


mnrkrdh improved after the oi*eration IniJ 
of these rase* tV lrsion was limited to the 
articular surface of the [Vttclla and In 3 there 
was also a IcsJon on the external rondvieof tbc 
femur lludlngt r found that the cartilage 
vjdlt in an Irregular manner and In *ome in 
Mnnct-i smaller cleft* radiated from the Urget 
oik's while in other* thi cartilage adjacent to 
I hi margins of the deft* wn* loosened fnufl 
the undrrhing struetun and had 0 <umcd • 
Hap like a|)pcnrnnee and in 1 recent case there 
was a luimonhagc Ijcurath the ftrtkuUf 
cnrlilage Me also noted that the synoiLd 
mrmlirane and fat pad were thickened W 
mail) of Ids coses, Huilinger concluded that 
traumatic stilting of the curtilage Is the roret 
frn^uem injun of the knee Joint awl that 
man} roses henl x]»onlnncoust\ luat that In* 
certain ix'rrentape functional disturbance* 
develop (wlien t Iht cnrtilngc |]j|h arc cleratoV 
when thr deft* are wfdc and a ehfHlnnlH 
dc\ dojis in their vicinil> or when * P^ rt , 
the ntrtilaRr Is act free in the joint) 

*cril*sl the clinical picture bill Mated ttu 
the diagnosis could Ik made onU b\ 8T1 
jdoraton ojK-ration and he recommna 
cxciaion of the Injured cnrtilflpi , 

I uiilolT rrportnl ft similar cose In iqi&** 
Uhatiscn reiiorlnl 1 ease in ip» i 
jx>rted 1 \ cases and his ccHinu«K*" „ 
similar to those of Hudinger l’ 0 * 
further ami considered the removal « * , 
juml cartilaRe ns an eml> ojiernlion 



KEY CONTUSION OF CARTILAGE, CHRONIC ARTHRITIS 


169 



Fir 3. Cartfligt from Due f Left, mftce degeneration with fibrillation. Right, surface proliferation 
and hhrtub forming ft small teuik villua. 


arthntis deformans Koenig stated that he 
had operated upon 7 similar case* and agreed 
with Laewen in that the operative removal 
of the fissured cartilage was a prophylactic 
measure in the prevention of arthntis de 
forma ns 

When I operated upon these two patients I 
was not familiar with the German literature 
on the subject and was very hesitant about 
excising the areas of damaged cartilage be 
cause I have always treated this tissue with 
great respect and in operations upon joints 
have meticulously avoided injuring the articu 
lar cartilage m any way I have even reported 
experiments in which the resection of a rela 
lively large rectangle of cartilage from the 
patellar surface of the femur of rabbits resulted 
in a progressive arthntis in about sixty per 
cent of the operated knees (Key) 

Consequently I had no desire to perform 
the same experiment on a man but there 
seemed no alternative as the cartilage m the 
damaged area whb necrotic and the necrosis 
seemed to be apt to spread 

Furthermore Dr Walter Bauer had not 
been able to confirm my experimental results 
on rabbits (personal communication) and I 
had also found that removal of a rectangle of 
cartilage from the patellar surface of the 
lemur in cats did not cause arthntis and that 


similar operations on dogs resulted in mild 
hypertrophic changes m only an occasional 
animal Consequently I hoped that the de 
feet would heal with a fibrous or cartilaginous 
base and that a progressive arthntis would 
not develop in the knee In the second case I 
was much more radical partly because of ray 
experience with Case 1 and partly because the 
knee was bo badly- damaged that all I hoped 
to obtain was a stable painless joint with 
about 60 degrees of motion 

Six years ago I removed an old chrome m 
temal semilunar cartilage from a y-oung sur 
geon The antenor end of the cartilage was 
tom and enlarged to about three times its 
normal size On the condyle of the femur 
opposing the knob-like end of the tom semi 
lunar there was an area about r 5 centimeters 
in diameter in which the articular cartilage 
was thinned roughened, and velvet like in 
appearance, but not gray and necrotic. Re 
cently I questioned this patient and he states 
that he has bad no trouble with the knee since 
recovering from Immediate effects of operation 
It is thus evident that a joint may return 
to an apparently normal condition after a 
contusion and gross Injury to the articular 
cartilage On the other hand the two cases 
which I am reporting m this paper Indicate 
that such an injury may lead to a chronic 
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The articular cartilage from Case 2 mi slso 
necrotic and degenerating and it* surface mi 
broken bn numerous deft* some of which ex 
tended down to the rone 0/ provisional calcifi- 
cation but it contained man) areas m winch 
the cartilage cells were increased m oze and 
number and bad formed small cell nests The 
villi which sprang from the articular surface 
were composed of an avascular tissue which 
resembled both hvahne cartilage and connec 
metiS5iie The stroma was for the roost part 
hvahne but the cells resembled small con 
nectivr tissue cells and near tbe apices of the 
\illi the ceCj were *o numerous that the car 
tflagroous character of the tissue was lost 

Culture* from the drst case were negative 
but sta ph v lococrtis albas was grown from a 
piece of the synovial membrane removed from 
Case 3 I attempted to confirm this finding 
but blood) fluid aspirated from tins joint one 
week after operation was sterile so it rs 
probable that the firit culture was contain! 
nated. 

Lipon searching the literature I find that the 
belief that contusion of the articular cartilage 
mi) result in chrome progressive arthritis of 
the injured joint a not a new one. Budinger 
reported 14 cases in which he had operated 
upon the knee for symptoms which dated from 
an injury and in which be had found evidence 
of injury to tbe articular cartilage- The in- 
jured cartilage was excised with a knife and 
the patients were coropletelv relieved or 


markedlv improved after the operation. Inn 
of these cases the lesion was limited to the 
articular surface of tbe patella and m 3 there 
was also a lesion on tbe external condyle of tbe 
femur Bmfingrr found that the cartilage vu 
split in an irregular manner and in some in- 
stances smaller defts radiated from the brer 
ones while in others tbe cartilage adjacrat to 
the margins of tbe defts was loosened from 
tbe underiving structure and had assumed a 
flap-Eke appearance and in 1 recent case there 
was a hxmorrhage beneath tbe articular 
cartilage. He also noted that the svDonal 
membrane and fat pad were thickened m 
manv of his cases Budinger condnded that 
traumatic splitting of the cartilage Is the n#*t 
frequent injur) of the knee joint and mat 
man) cases heal spontaneous!) but that m a 
certain percentage functional cfijttrrbaiiffJ 
develop (when the cartilage flap* >rr elevated, 
when the defts are wide and a dwodnOJ 
develops m thar vicinity or when a ^ rt . 
the cartilage is set free in the jeant) He 
scribed the Hmiral picture, bat stated 
the diagnosis could be made only hr 
ploratory operation and be recommended 
erosion of the injured cartilage , 

Ludloff reported a si mil a r case in * 9 '° 
-Vxhausen reported 1 aue in 1922 
ported 13 cases and his condos**!* 
similar to those of Budinger bat he wrt 
further and considered tbe removal cd ^ 
jo red cartilage as an earf) c*>eo 



key contusion of cartilage chronic arthritis 



arthntis deformans Koenig stated that he 
had operated upon 7 similar cases and agreed 
with Laewen in that the operative removal 
of the fissured cartilage was a prophylactic 
measure m the prevention of arthntis de 
formans 

When I operated upon these two patients I 
was not familiar with the German literature 
on the subject and was very hesitant about 
excising the areas of damaged cartilage be 
cause I have always treated this tissue with 
great respect and in operations upon joints 
have meticulously avoided injuring the artiaz 
far cartilage in any wav I have even reported 
experiments m which the resection of a rela 
hvely large rectangle of cartilage from the 
patellar surface of the femur of rabbits resulted 
m a progressive arthntis in about sixty per 
cent of the operated knees (Key) 

Consequently I had no desire to perform 
the same experiment on a man but there 
Becrnc d no alternative as the cartilage in the 
damaged area was necrotic and the necrosis 
seamed to be apt to spread 
^Furthermore Dr Walter Bauer had not 
been able to confirm my expenmental results 
on rabbits (personal communication) and I 
had also found that removal of a rectangle of 
cartilage from the patellar surface of the 
femur in cats did not cause arthntis and that 


similar operations on dogs resulted in mild 
hypertrophic changes in only an occasional 
animal Consequently I hoped that the de 
feet would heal with a fibrous or cartilaginous 
base and that a progressive arthntis would 
not develop in the knee In the second case I 
was much more radical partly because of my 
expenence with Case i and partly because the 
knee was so badly damaged that all I hoped 
to obtain was a stable painless joint with 
about 60 degrees of motion 

Six years ago I removed an old chrome in 
ternal semilunar cartilage from a young sur 
geon The anterior end of the cartilage was 
tom and enlarged to about three times its 
normal sise On the condyle of the femur 
opposing the knob-like end of the tom semi 
lunar there was an area about i 5 centimeters 
m diameter in which the articular cartilage 
was thinned roughened and velvet like m 
appearance, but not gray and necrotic. Re 
cently I questioned this patient and he states 
that he has had no trouble with the knee since 
recovering from immediate effects of operation 
It is thus evident that a joint may return 
to an apparently normal condition after a 
contusion and gross injury to the articular 
cartilage On the other hand the two cases 
which I am reporting in this paper indicate 
that such an Injun may lead to a chronic 
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progressive arthritis and in looking back I can 
recall other cases in which I believe an arth 
ritrs resulted from a contusion of the articular 
cartilage Wh> one patient develops a chronic 
arthritis while another has no symptoms after 
a similar anatomical lesion I do not know 

Kulowski has reported three similar cases 
which were relieved bv removal of the Injured 
cartilage 

CONCLUSIONS 

Contusion of the articular cartilage may 
heal without symptoms or may lead to a 
chrome arthritis in the injured joint. 

When arthritis follows such an injury the 
joint should be opened and the degenerating 
cartilage should be excised. 
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RADICAL EXCISION OF THE BREAST 
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T HE operation for radical removal of the 
breast and it* associated structures as prac 
ticed for malignant disease has become a 
standardized procedure. Opinions may differ on 
certain details of extent and technique, but 
taken as a whole, there b a considerable measure 
of uniformity and in general the principles are 
accepted that the operation to be effective shall 
include removal of (i) a skin area which in 
dudes the nipple, plus a sufficiency of the same 
tissue overlying the tumor, (a) the subcutaneous 
tissue covering the chest wall the mammary 
gland forming the center of the subcutaneous 
area ablation (3) the greater and lesser pectoral 
muscles, with the exception of the uppermost 
fibers of the former musde, where they pass from 
the front of the inner two-thirds of the da vide 
(4) the fasdal structures m relation to the lateral 
chest and upper abdominal areas (c) the various 
groups of lymphatic glands which lie in assoda 
tiou with the mamma, and to which malignant 
cells may be borne. 

A summary of this kind indicates that the 
operation is one of considerable extent and so m 
fact It is, yet the mortality Is surprisingly small, 
and with reasonable care there ore virtually no 
complications to mar the postoperative progress 
of the case. 

INDICATIONS TOR OPERATION 
In general it may be said that the indications 
for operation axe such breast diseases as are defi- 
nitelj malignant or which show a histopathology 
of a borderline type. It is true that there are 
cues in this category which are treated by ra 
churo or by \ raj therapy but the majority of 
surgeons will agree that the results of the radical 
operation for malignant disease are so good that 
procedure ts lilcdv to remain the method of 
choice for some considerable time to come If 
** are to look at the ou cation from tbe point of 
view °f contra indication to the radial opera 
lK)n ma> say that there are onlj two contra 


indications — tbe extent of the tumor whether 
local or by metastases and the general condition 
of the patient 

PRE-OPERATIVE DETAIL 

Apart from the preparation which is common 
to ail operative interference of a major nature 
there are one or two details of special significance 
hi breast surgery The first concerns the ques- 
tion of case investigation and it is that care 
should be taken to extend tbe examination be 
yond the breast and its related parts, and to 
bnng under review by radiographic and clinical 
examination the condition of the mediastinum, 
the vertebral column and tbe abdominal area 
In certain instances these areas arc the sites of 
secondary’ deposits at a comparatively earl} stage 
in the history’ of the case, and it b obvious how 
unfortunate the position would be if their ex 
istence were overlooked. 

The second detail is m relation to the matter 
of skin preparation. Because of the difficult} m 
securing a satisfactory sterilisation of the axUIaiy 
skin all breast cases demanding tbe radical op- 
eration should undergo a careful skin sterilize 
Uon over a period of 48 hours prior to the opera 
tion, special attention being paid to the prepara 
t ion of the axillary area. Similar care is demanded 
in that part of the preparation which immediatel} 
precedes the operation. The skin incision is an 
extensive one a relatively large amount of tissue 
area is exposed to the possibility of infection and 
peculiar care must, therefore, be exercised in se- 
curing a widespread and thorough skin dmnfec 
tion. It is advisable to prepare an area which 
extends from the base of the neck to the umbili 
cus, and from the nipple of the opposite side to 
the line of the vertebral column 

THE OPERATION TECHNIQUE 

The patient lies on her back with the head and 
shoulders shghtl} raised In order to open up the 
axilla the arm of the affected side is abducted 
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Fig Tbc cratiin* of the *Un htctMoa u r 
*heo tbe dwease occupies » cent™) pasmoo In t] 


until the hind fa above the level of the bend, the 
arm being held m this position b> an assistant 
In order to lessen the amount of soniage which 
U likely to accompany the operation, a roll of' 
sterile wool covered with a gatue towel a placed 
beneath the axilla and behind the Lateral surface 
of the chest wall 

The type of akin mciaoc will vary according 
to the situation and the ertent of the tumor but 
In the majontv of cases the moat suitable Incision 
is one which crosses the center of the axilla 
poet ero-an tenarty and thence extends ohbquel} 
downward across the breast to beneath the costal 
margin on the opposite aide separating at ita 
center bo as to Include the nipple and a sufficiency 
of akin overlying the tumor (Fig i) In order to 
kaaen the possibility of surface recurrence a wide 
area of cutaneous tissue should be removed and 
it is our practice to extend the indiion a distance 
of at least 5 cen timet en beyond the outermost 
limit of the tnnxrr area It may be said that this 
wlH result In Inability to cloae the wound in a 
proportion of the cases, but it n infinitely prefer 
able to leave an open surface which will dose by 
granulation or by grafting than to invite the like 
nhood of a skin recurrence. 

Discretion of tbt asHIa. The sbn Indsion hav- 
ing been outlined in a superficial fashion, that 
portion of it which overlies the axilla and the 
anterior axillary wnD is deepened, and the edges 
reflected so as to afford access to the axilla and 
Its contents. It Is our practice to complete the 
axillary dlsaectian up to a point before removing 
the breast and pectoral muscles, for the reasons 
that such a procedure permits a block dissection 
by which glands, fascia, and muscle* are removed 
in continuity the vascular supply to the muscles 
is more easily and efficiently controlled and the 
removal of the pectoral mod es (the portion of 
the operation which entails the m a xim um amount 


of shock) is delayed until the end of the proce- 
dure. 

The edges of the axillary portion of the induce 
having been reflected, the boundaries of the base 
of the axilla are brought into view and by sharp 
dissection these boundaries are revealed as the 
lower edge of the pect oralis major anteriorly and 
the lower edge of the latisomus donf posteriorly 
The base of the axflla space Is covens! over by 
the axillary farm, and this fa placed by the 
finger immediately behind the boundary of the 
great pectoral muscle. The dissection fa now car 
ried to a higher level. B) separation and retrac 
tion of that portion of the skin incision which 
passed over the pectoral muscle the line of sepa 
ration between the clavicular and sternal fibers 
of the muscle a defined Opening up the separa 
tion b) retraction the costo-coracnw membrane 
comes into view and coursing over ita center In 
a vertical direction fa the leash of the acroruo- 
thoradc (thoraco-acrotmal) vessels, accompanied 
by the external anterior thoracic nerves. These 
structures enter the deep surface of the peetcraia 
major muscle, and at this stage it fa convenient 
to divide the vessels between ligatures and to 
sever the nerves (Fig s) 

The finger of the operator is dow passed 
through the plane of separation and beneath the 
peclorahj tendon cm til it appears in the iriTU . 
Tbe segment of muscle thus isolated a divided 
dose to its Insertion into the outer Bp cf the 
bidprtal groove cf the humerus, and retraction 
of the central divided end affords a partial a 
poeure of the anterior aspect of the a xill a (Fig 
3) The pect oralis minor and the outer half cf 
the costo-coracofd membrane are now in vww 
The upper edge of the muscle is aeparated from 
the membrane, and at the lower edge of the 
muscle the muscular branch from the tong tho- 
racic artery fa ligatured. The tendon of the mus- 
cle fa now defined and divided close to Its h n g t 
don into the anterior border of the corscoaf 
process of the scapula. Further retraction of the 
ends of the severed muscles opens the axfibto 
such an extent that dissection can be proceeded 
with (Fig 4) This direction fa best accom- 
plished by means of a pledget of gatue. 
ping immediately beneath tbc divide 00 tw 
outer surface of the first rib this type of 8*°* 
dfaaection removes the fat and cellular t fames 
winch surround the axillary vein and fa 1 ®j®* 
tinned peripherally until the whole extent cf t* 
venous trunk fa exposed. The various fund*™ 
vessels— superior alar and long thoracic 
vided between ligatures dose to the parent tnflua» 
the subscapular vessels lying at the periphery “ 
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Fig * Tkt first sfa{« of Ike axillary dissection The 
*<rpe ration between the item*] and the clavicular liber* 
of the pectoralii major musch; a defined, and In the *pac* 
the thoraco-acromlal ve*»et» are isolated and ligatured. 


the dissection being retained (Fig 5) The result 
of this procedure will be to separate a moss of 
glandular fatty and cellular tissue which is dis- 
sected off the posterior wall of the axilla and 
earned inward toward the lateral chest wall 
While this Is bang achieved certain anatomical 
structures are encountered — the mtercostobra 
chial nerve the lateral branch of the second in- 
tercostal nerve which is divided where it leaves 
the lateral chest wall and at the point of entrance 
into the arm and the three subscapular nerves, the 
short subscapular the th ora co-dorsal and the 
lower subscapular nerves which are isolated and 
preserved Toward the postenor part of the 
medal wall of the axilla the long thoracic nerve 
u exposed and cleared (Fig 6) Where the in- 
ferior angle of the scapula comes into contact 
TOth the lateral chest wall a venous anastomosis 
between the subscapular and lateral thoracic vein 
b encountered and if injured maj give nse to 
troublesome oozing These details may be said 
to conclude the preliminary dissection of the 
axilla, and the parts are covered with a sterile 
towel soaked in warm saline. 

^Exposure oj the breast The superficial aspects 
of the breast with Its surrounding tissues are now 
“pored and to do so the long oblique incision is 
deepened and its edges dissected in such a wa\ 
that as much subcutaneous fat as possible is left 
m contact with the mammon area in order to 



Fig ^ The fiber* of the pcctoraln major muide have 
been divided, and the central portion I* retracted The 
pectoral!* minor muscle 11 in view The thortco-acromial 
vend U *een pieran* the co*to-coracoid membrane at the 
upper edjre of the mrade 

secure the exclusion of the subcutaneous lym 
p ha tic groups. The limits of the subcutaneous 
dissection extend from the clavicle above to the 
costal margin and upper abdominal segment be- 
low and from the breast of the opposite side to 
the level of the postenor axillaiy fold B> this 
means the antenor surface of the breast and its 
related structures are full} exposed to view 
The aim is now to remove in one continuous 
mass the glandular tissues of the axilla the 
breast the greater and lesser pectoral muscles, 
and the sheet of deep fascia which extends from 
the edge of the pectoral muscle over the lateral 
wall of the chest. The fasaal direction is of 
supreme importance because it b m this itruc 
ture that many of the deeper lymphatic vessels 
are distributed. To ensure its removal it is m 
dsed along a hoe which beginning over the upper 
end of the sheath of the rectus abdominis muscle 
extends obliquel} upward and backward toward 
the inferior angle of the scapula over the upper 
fibers of the external oblique muscle it then 
passes upward dividing the fascia overlying the 
serratus anterior muscle on a vertical plane cor 
responding to the level of the postenor wall of 
the axilla and ends at the level of the second rib 
(Fig 7) The dissected axil buy contents together 
with the divided central ends of the pectoral mus- 
cle bang held toward the middle line the op- 
erator separates the fascia from the underhung 
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mawie* b*ve been dMded «nd the rentr*l 
U now fuD 7 exposed to view 


FI* 4 Both pectorrt 
tod* retracted The axflluy »rc* 

muidn, and, continuing the suhiaadaJ dissection 
Inward, the *pnre beneath the pertorahs minor 
minde is entered At this suge the lateral 
branches of the intercostal arteries perforating 
the chest wall on a plane corresponding to the 
anterior wall of the axilla are divided and lip 
tured. The dissection is thereafter continued be- 
neath the pectoraki major mnsde, and as the 
lateral border of the sternum b reached the an- 
terior perforating branches of the Intercostal ves- 
sels are isolated secured, and divided (Fig 8) 
The separation u now virtually complete, the 
attachment of the pectoral is major from the front 
of the lower half of the sternum a divided, the 
fascial attachments to the upper portion of the 
rectos abdominis m trade are severed and there 
Is then removed m a continuous maas a group of 
tissues comprising the lymphatic and fatty tissue 
of the axilla, the breast with the greater and 
lessee pectoral muscles, and the fascial plane of 
the uppeT abdominal lower thoracic, and lateral 
thoracic regions (Fig o) It will be observed that 
the removal of tissues has been achieved by work 
Ing In the submuscuiar planea from the lateral to 
the medial side By this means there b a remoo- 
tble continuity of dissection the fasdal removal 
Is facilitated while the blood aupply n easily and 
effectively controlled. The exposed parts are now 
covered with warm towels soaked in saline, and 
the final direction of the arfita b proceeded with. 

Fi*a I dissection ef Ike axilla The removal of 
the breast and the pectoral muscles having af 
forded free access to all parts of the axilla, a care- 
ful survey of the area is made, and all fatty or 


fasdal tissue which might harbor malignant ceQi 
b most scrupulously removed the spaces around 
the axillary vessels and the cords of the brachial 
plexus are cleared particular attention a paid to 
the apex of the axilla, and to the space behind the 
subdavius muscle. A line of fatty tissue following 
the course of the posterior thoraoc nerve de- 
mands attention. The fascia which covers the 
muscles forming the floor of the axilla is disserted 
off the underlying structures, and the various 
subscapular nerves ore isolated and dented The 
subacapuhr vessels, and pnrticulariy the efremn- 
flex scapular branch, around which lymphatic 
tissue may be deposited are dissected, sal 
throughout the procedure the aim of the operator 
is to secure the removal of am fatty lymphstic, 
or areolar tissue In which malignant ceQs might 
be harbored. 

C7*rar» */ Ike w o**d A final survey c/ the 
operation held b now made, and, after complete 
harmostasb b secured the wound edges are ap- 
prarimated by Interrupted suture* of silkwam 
gut and Michel s dip*. Any difficulty in •Iff" 3 *’ 
tioo may be overcrane by undercutting the sxm, 
or if tension should appear to be unduly 8***^ 
by the method of crosa-scorlng first suggested by 
Charles Mayo. If there be any real difficulty 
from the point of view of tension it b bekterto 
be satisfied with Incomplete closure than to 
the complication of sloughing The epen 
area may be grafted at the time of opera a®, 
using Thiersch grafts cut from the thigh 
domtnal area ana held In pbee by Stent ■npP 1 *'* 
or It may be allowed to granulate and be gran 
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Fi* 9. Tkt final ttagt of Ik* rubrnnscular Juud,tM The virknn ve*t«U have been kccumi, 
and the nnude* are being aeveml from tbeir aternal attachments. 


ftt ft later date Wound drainage is secured by 
means of a glass or rubber tube inserted through 
ft stab wound at the dependent part of the dis- 
sected area. 

DRESStNO AND AFTER CARE 

A large dressing of dry sterile gauze covered 
»ith ft liberal supply of sterilized cotton wool is 
applied and care is taken to ensure adequate 
covering of the more posterior portion of the 
wound area. A sterile domette bandage holds the 


dressings In place and it Is so applied that tie 
arm is held abducted at a right angle. When the 
patient returns to bed the arm is supported on a 
pillow in its abducted position, and encourage 
ment is given to use the hand and arm. The 
dressing is changed 48 hours after the operation 
and at this time the drainage tube is removed. It 
is usual to remove the dips on the fifth daj and 
the stitches on the eighth da> In on uncom 
pheated case the patient is able to be out of bed 
b> the tenth day 
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THE Z PLASTIC OR WEB SPLITTING OPERATION FOR RELIEF 
OF SCAR CONTRACTURES OF THE EXTREMITIES 1 

HUGH T JONI 3 , 1LD FA.CA, Los A mtu. OmaaiOA 


T HE Z plflftlc operation i* probably an an- 
cient procedure but it ii ol use in the relief 
of certain of the residual contracture* that 
have developed from the injuries and bum* of 
modem indtntr) and high *peed transportation. 
I) a vn ha* been interested in tracing the history 
of the uae of tbe Z plastic to 1856 when it wa* 
used by DevoavflEer*. In more recent vean par 
titular attention to the procedure ha* "been paid 
b) Davi», Steiodler Kntadden, and the author 
It a a trick that the mrgeon mint ever have up 
hi* ileeve and if remembered when needed, it will 
often solve a pxoblem in an unexpected way On 
the other hand it ha* very definite limitation* and 
mint not be u»ed when other form* of pUatk *ur 
gery offer more. I fint *aw the procedure most 
effective!) u*ed by Dr M S. Henderson in a bum 
contracture of the feet and leg* of a child. Here 
the problem wa* solved in one *bort operation 
while, if any other pda*tk procedure bid been 
u*ed it would doubtless have consumed much 
time and have neccvntated a »crie* of operation* 

(Fig 3) 

It 1* impxwtant to consider the indication* a* 
well as tbe contra indication* for tbe u*e of the Z 
pla»tic operation. It b to be o*ed particularly in 
the contracture* which prresent a rather extensive 
web of relativel) aoft and vascular »kin, pmefer 
ably with wbcutaneou* tbsoe. The web must be 
vascular enough to allow the ihifting of flap* with- 
out tissue necrusi* and ela*t»c enough to accom 
modate itself to a change m lhape that ma> be 
required to correct Joint contracture. If the kit 


nng b too Intense and the web relatively avascu- 
lar feather like, and hard, a postoperative dough 
may result. On the other hand, even though nx 
of these tear* be rather hard and avascular If the 
flapa ore sewed together without undue tension, a 
alough will not result. One must be careful not to 
choose the Z piratic operation when a full thick 
nos akin transplant following wide erosion of the 
scar wfll serve better Though the Z operation 
may be found effective at times on the palmar 
surfaces of the fingers, one is apt to be disappoint 
ed by postoperative contracture* that reproduce 
the flexion contracture that the operation wight 
to relieve However if it b likely that a certain 
degree of contracture may be relieved by the Z 
operation, thb procedure may be used a* the first 
atep and other mean* be employed hter for for 
ther correction, or the Z operation may be ns- 
pifemented at the time by full thkknes* dan 
grafting 

There are other advantage* to coral der In the 
choke of the pirocedure first, much le** time b 
required for the Z operation than for a foil thick 
nea* *kin transplant or a pedicle graft secood, the 
Z operation is much more simple than a pedicle 
graft of any type and causes much le** discomfort 
for tbe patient and 1cm effort for the surgeon. 

Tbe technical description of the operation b 
best considered as a series of step*. 

1 Tbe web b *pbt Into halve* (Fig*. 1 and 1) 


Xn 4 brw™ tk. Ownl Swot fctt-w W tta **" 

nua « tta lutr-mewm* mm] mi— . Dd U«H Apnl U U 

D»t» iSw uuj wi Ur U< *r* llin<i(«inA«l" W 
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Fig i Bum contracture of posterior ariflary fold of 18 yean duration relieved b 7 Z 
plastic operation. In A, the muscular young man was abducting to the limit of the contracture 
In B, tiie active range of abduction jg days after operation U shown. In C, the indikm for 
the Z plastic U shown. The web was cut into an anterior and a posterior flap. The anterior 
flap was cut away from the tide the posterior flap was cut away from the arm. The arm 
was then abducted but free abduction was found Limited by contracture* of the teres major 
and latiaaimua dortl mtudea. In D is shown the manner of lengthening of the teres major 
and Uththnus dors! musdes — the band like tendons were cut about half way across from 
above downward To gain free abdu ct ion. It was also necessary to eidse considerable scar 
thane In the axilla with due care not to Injure vessels and nerve*- It Is to be Doted that the 
tissue of the web was elastic enough to change lhape as required by the new position of the arm 
and vascular enough to maintain nutrition. In E, it may be seen that the flam had been 
trimmed, the anterior flap having been used to cover the defect on the arm and the posterior 
flap to cover the defect on the side. The Mr tissue was excised two-thirds of the way down 
the arm and hence the long incision is seen In the illustration In addition to the Z ptistk proper 
In the suturing the main traction points were held by figure-of-eight silkworm gut sutures. 
Following operation a large dressing of flailed gaare waa applied. In F b indicated the 
plasteT-oI paris cast that was applied to maintain moderate pressure on the held of operation, 
to afford rest, and to maintain abduction at the shoulder This type of operation required 
much less time than a tube pedide or any other type of repair at hand. 
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Flg.j Bam contractures of the feet and legi with a web 
ol tiane extending from tbe dorsum of each foot to each 
»hiiL The Z plastic operation was done by Dr M S Hen 
derson, and I, as assistant wu Impressed by the marked 
Improvement gained by a simple procedure. It teemed 
tbit a prepared panic had been solved A ahowa the prc 
operative appearance arid B the situation aboat 3 weeks 
after operation. The operation was carried oat In tie aarne 
*iy u described In Figures 1 and 1 Tbe web waa split 
Into tan halves, ooe triangular half of tbe web waa cut 
from tbe foot while tbe other half of tbe web was cut 
•wsy from tbe leg Then tbe one flap waa wrapped about 
tbe leg and tbe other flap about the foot after correcting 
the ankle deformity 



Fig 4. \ boy of 7 year* bad been burned at 17 month* 
« ago and a severe, bard con tract ore had resulted. A 
thows the coalition of aflalrv Particular attention la 
directed to the web of scarred akin connecting the thumb 
tn the volar surface of tbe artist and causing deformity 
The little finger was completely covered by scar and held 
hi tbe palm, tbe Little anger nad alone being free. B, tbe 
Postoperative appearance is shown particularly to ID ul- 
tra to tbe relief 01 the thumb contracture by the Z plastic 
method. The web stretching from tbe thumb to tbe wrist 
waa split along its margin into two halves and the coo 
traettrre relieved by flap shifting as In tbe previous case*. 
This was a welcome procedure at tbe time because con 
ridetable time had been consumed in freeing tbe little finger 
and by tbe full thkknev. kin graftmg for tbe palmar aur 
face of the fifth finger and tbe ulnar side of tbe palm 



Fig 3 Bum contracture of fingen of right hand re- 
lieved by Z plastic operation supplemented by fall thick 
ness skin grafting A shows a considerable web of tisaue 
connecting tbe middle finger to tbe pahn A Z plastic was 
done and It waa learned that when the finger was fully 
corrected, the triangular flaps of skin were not extensive 
enough to cover the defect. Additional akin from the ab- 
domen was then nsed as a full thkknesa graft to supplement 
the Z operation on the middle finger The contracture of 
tbe fourth finger was treated by tear excision and a full 
thickness graft because the web waa not extensive enough 
for tbe Z plastic operation. 

2 One-half of the web U cut away from one 
limb of the contracture and the other half of the 
web 13 cut awa> from the other limb of the con- 
tracture (Figs. 1 and 2) In this way each half 
of the web becomes a flap to be shifted One must 
estimate the degree of correction of the joint con- 




Fig. 6 A girl of 8 years prc A 

sen Led a congenital syndactylism ’ 

in addition to other congenital | 

anomalies. A shows the appear 
aiice of the hand before separation ^ 

of the fingers. In B following separation of the fingen, a 
contracture is apparent limiting extension of tbe In t erven 
ing finger C show* tbe appearance about a weeks following 
the Z plastic operation which was earned out according to 
tbe same plan as shown io the preceding cases. 
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tractate to be rained and phn the shape o f the 
flaps to fiD the defects. Davis point* out that the 
Z may be r evened if more vascular flap* may be 
so obtained 

3 The detp contractures must be freed after 
the inasons are made. Excessive scar tissue must 
be removed, care being used not to injure Im- 
portant blood vends or im nerve*. It may be 
necessary to lengthen certain tendon* as in Fig 
ure i D Of course one should not lengthen 
floor tendon* of the fingers in the field of this 
operation. 

4. Hemorrhage most be carefully arrested by 
warm, moist salt packs, ven, hot packs that may 
devitalize the avascular skin flap* being avosdea 
\ esseia that require ligation arc best tied bv fine 
catgut or better bv pieces of *pht ttlk that make 
very small knots and do not irritate as much as 
large catgut knoti. 

5 The skin flap* should be protected through 
out the operation from chilling and from drying 
by warm salt sponges. This Is easier said than 
done actually and the surgical nuisca should be 
Instructed to help incaring for thb part of the work. 

6 The flaps should next be trimmed to fit more 
perfectly the defect* that they are to cover Any 
cyanotic purple suras indicating regions of de- 
fective amdatson should be cut away Davi* 
directs that the points should be made blunt to 
avosd sloughing 

7 The flaps are sewed mto place with figure 
of -eight silkworm gut suture* where most stress a 
to come, the suturing bang finished preferably 
with interrupted horse hair or dermal sutures 
Any running suture b not to be used because of 
the inhibiting effect oc the circulation at the edges 
of the flaps caused bv the lock witch, for ln*t*nrr. 
There are exceptions to this rule, bcrwever when 
the tune element enter* and ooe must use a lock 
suture to save time. 


8 The field of operation a covered with a 
quantity of fluffed gauze to help afford even, 
moderate pressure. 

9. A plaster-of pans cast Is applied foe three 
reasons to maintain correction of the defomntr. 
to exert moderate pressure on the flaps and field 
of operation, and to afford rat to the field of 
operation. It fa a matter of note that sounds 
heal well under casta. Carts are superior m tin 
type of work to braces and splints because they 
cannot easily be removed by the patient or other 
interested persons they do not shift and the rest 
and moderate pest ore that is afforded the skin 
flap* b probably more needed than frequent 
inspections. 

In the postoperative care, the wound should or 
dlnarih not be inspected for * weeks and at this 
time the stitches msy usualh be removed. The 
cast may be cut and reapplied aa a splint, if It u 
thought necessary while physiotherapy i* bang 
given. 

Physiotherapy should consist of infra red ravs, 
great care bong used not to burn the Sap* that lack 
proper sensation and circulation. Massage and 
exercises are to be given aa soon after removsl cf 
the cart as the condition of the wound will permit, 
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OPLRATIVJ CORRLC1ION 01 IHL AIMA1ARSUS V\RUS PRIMUS 
IN HALLUX VALGUS 

I AUL \\ LAPIDUS MI) IA L.S Ntr \ oik 

WUiot Adfaoet OrUtopctQc S«rjco*, Ifaapu! far Jcott Dbe»»fv Ortk>p«Ic 8ur*r«i, far RaptoTrd »thJ Crippled 


T HE enormous wealth and great diversity of 
the operative procedures devised lor the cor 
rection of hallux valgus deformity is eloquent 
proof that this problem is far from being ade- 
quately solved. However it is not within the 
scope of this preliminary communication to go 
into any review of the very abundant literature 
on this subject 

The operation for correction of hallux valgus, 
is given below, is the result of the writer s per 
•onal study of this condition There is no priority 
or originality claimed bj the writer except for 
the details of the operation os he is fully aware 
after a review of the literature that there were a 
few surgeons in this country as well as abroad 
who had approached this problem in more or less 
a similar way to the one here presented. 

The purpose of this paper » to stress the me 
chanical importance of the metatarsus varus pri- 
mus, as one of the most frequent and most 
prominent factors of the hallux valgus deformity 
The cases of hallux valgus may be classified 
under three groups. 

1 Cases with congenital predisposition toward 
hallux valgus formation due to metatarsus varus 
pnmus. (The deformity may appear in early 
youth (Fig 1) and is often hereditary ) 

2 Arthritic hallux valgus due to inflammatory 
periarticular contractures, 

3 Paralytic hallux valgus caused by loss of 
muscular balance 

It is unnecessary to say that this classification 
is more or less artificial, and there are possibilities 
of combinations of any of the features of these 
three classes in the same case 
The first group is the largest one and the one 
m ainly considered in the presentation. 

It Is admitted that in the process of ph\ logen 
etic development, the homo sapiens went through 
an arboreal itage of life During this period the 
loot had to adapt itself to a grasping motion 
when climbing trees, and therefore resembled the 
hand— because of greater mobility of the joints 
an d the presence of opposition of the big toe 
similar to that of the thumb 
Sameness between the hand and the foot is also 
observed m primates, who use their feet for grasp- 
,D S In man the foot serves mainly os a support 
mg limb and therefore the human foot had to 

tkc »crrxT ol Dr Leo XIij ti *F 


lose its mobility — the hallux becoming strength 
ened, and the other toes diminishing The hallux 
of primates resembles more the thumb, because 
of its freer range of motion, and the large angle 
formed bv the first and second metatarsals 
(Fig 2) To a lesser degree, it may be noted in 
the human embry o and Infants. 

Among many changes that tool, place in the 
plantigrade human foot due to special demands 
made upon it in the course of human evolution, 
there is a marked differentiation between the hal 
lux and the thumb The first metatarsal in the 
well developed human foot is nearly parallel to 
the second (tigs. 3 A and B) Classical paintings 
and sculpture depict the long and rather narrow 
foot os an example of beauty and perfection, long 
before orthopedic surgeons thought of it. Thus it 
may be assumed that the adult foot presenting 
marked fan shaped spreading of the metatarsals 
(sprets fuss of German authors) with a large 
angle between tbe first and second metatarsals 
(metatarsus varus primus), and therefore with a 
large space between the first and second meta 
tarsal heads, must be considered as an atavistic 
foot, which never became fully developed This 
is a type of foot which most commonly forms a 
hallux valgus (Fig 1) and thus the often observed 
hereditary predisposition toward this deformity 
can be readily understood. 

An excellent illustration of thu atavistic type 
of foot with metatarsus vams pnmus, presenting 
congenital potential predisposition toward hallux 
valgus formation was observed by the author In a 
case of middle aged brother and sister The sister 
developed bunions in young age, as a result of 
weanng the usual distorting ladies shoes, while 
her brothers feet reroamed normal, because of 
wide, straighUast shoes which checked this po- 
tential tendency (Fig 4, A and B) 

The first precursors of incipient bunion as a 
rule are observed m girls with atavistic foot at 
the age of about thirteen and fourteen when they 
first start to wear a narrow pointed shoe with a 
high heel The weight bearing is thrown more on 
the forefoot, and the force of gravity itself tends 
to produce further spreading of metatarsals and 
to increase the metatarsus varus pnmus. 

The thumb-like hallux has no room in the nar 
row and often short shoe It is gradually de- 

o iW imk* ol Dr Twtcj WUkrd Robert* 
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tract ure to be gained and plan the thape of the 
flap* to fill the defect*. Davis point* oat that the 
Z may be reversed if more vascular flap* mi) be 
eo obtained 

3 The deep contracture* must be freed after 
the induon* are made. Excessive *car tbaue must 
be removed, care being used not to injure im- 
portant blood vessels of am nerve*. It ma\ be 
necessary to lengthen certain tendon* a* in Fig 
ure i D Of coarse, one should not lengthen 
finer tendon* of the finger* in the field of this 
operation. 

4- Hemorrhage mtt*t be carefully a mated by 
warm, moist salt packs, very hot pack* that ma\ 
devitalise the avascular skin flaps being avoided. 
V e*»eb that require ligation are best tied b> fine 
catgut, or better bj piece* of split silk that make 
very iznafl knot* and do not irritate a* much a* 
large catgut knot*. 

5 Tbc aim flap* should be protected through 
out the operation from dulling and from drying 
bv warm wit iponge*. Thil u easier said than 
done actually and the surgical nurse* ihonld be 
instructed to help in caring for this part of the work. 

6. The flap* ibould neat be trimmed to fit more 
perfect!) the defects t h at they are to cover Any 
cyanotic, purple area* indicating region* of ef- 
fective drculntion *hoold be cut away Davi* 
directs that the point* should be made blunt to 
avoid sloughing 

7 The flap* are sewed Into place with figure- 
of-eight silkworm gut suture* where meat stress b 
to come, the suturing being finished preferably 
with interrupted horse-hair or dermal future*. 
Am running suture is not to be used because of 
the inhibiting effect on the drcukUoc at the edge* 
of the flap* caused by the lock stitch, for instance. 
There arc exception* to till rule however when 
the time dement enter* and one must u*e a lock 
future to »re time 


8. The fidd of operation u covered with a 
quantity of fluffed game to help afford even, 
moderate pressure. 

9. A plaster -of pari* cast is applied for three 
reasons to maintain correction of the deformity 
to exert moderate pressure on the flap* and field 
of operation and to afford rest to the field d 
operation. It b a matter of note that wounds 
heal well under casts. Casa are superior In this 
type of work to brace* and iplma because they 
cannot easily be removed b) the patient or other 
interested person* they do not shift and the reC 
and moderate pressure that b afforded the ikm 
flip* b probably more needed than frequent 
inflections. 

In the postoperative care, the wound ihouid or 
dinarilv not be inspected for i week* and at this 
time tiv* ititebes ma\ usualh be removed. The 
cast may be cut and reapplied a* a splint, ff ft is 
thought necessary while physio then p) b being 
given. 

Fhytkttherap) should consist of Infra red nn, 
great care being used not to burn the flap* that hei 
proper serastioo and circulation. Massage sol 
exercises are to be given as »oon after removal of 
the cast a* the condition of the wound will permit 
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FV 1 Note the thumb- like tfy toe of primate* with marled vartn podrioo of 
the first metatami. (Adapted with modification from Him, J M Am. J Sing 
I93i *i»53) 


joint No one would try to correct a knock knee 
b> oflteotomixmg at the middle of the tibia, or of 
the femur for example. Therefore, the only me 
chanicnlly sound osteotomy for correction of met 
a tarsus varus primus should be located at the 
first cuneiformametatarsal joint, which is the apex 
of the angulation between the first metatarsal 
and the first cuneiform 

Without going into detailed description of the 
anatomy of the region of the first cuneiform o- 
m eta tarsal joint, a few important points should 
be mentioned. The articulating facets of the first 
metatarsal and the first cuneiform resemble a lima 
bean the long axis of which lies In a dorsi plan tar 
direction The concavity of the bean is toward 
the second cuneiform — the convexity toward the 
medial border of the foot The plane of this joint 
extends from dorsal, an ten or and lateral to plan 
tar post en or and medial directions in other 
words the articular facet of the first cuneiform, 
after removal of the first metatarsal will face 
mediall} and slightly plantarward. The more 
medial slanting of the facet of the first cuneiform 
the more pronounced is the varus position of the 
first metatarsal 

The occasional!} present intermetatarsal artic 
ular facet and the lateral dorsal part of the first 
metatarsal base Impinge against the adjacent 
medial aspect of the base of the second metatar 
sal and prevents lateral abduction of the first 
metatarsal toward the second metatarsal That 
U wh) this part of first metatarsal base should be 
chiseled off in correcting metatarsus varus pnmus. 


The second cuneiform is shorter than the first- 
Therefore the line of the second cunoformometa 
tarsal joint on the dorsum of the foot lies about 
1 centimeter proxfanalty from the line of the first 
cunoformometa tarsal joint The dorsalis pedis 
artery with its plantar branch passes closely be 
tween the bases of the first and second metatar 
sal bones and should be spared during the oper 
atran 

description or the operation 

The operation 13 better performed without the 
use of a tourniquet, as the bleeding Is negligible, 
end it is preferable to control it during the 
operation 

A longitudinal incision about 5 centimeters 
long, is made on the donumedial aspect of the 
foot The incision should correspond to the line 
of the joint between the first and second cunei 
forms. The line of the first cunoformometa tarsal 
joint should cross the middle of the incision The 
tendon of the extensor hallucis longus is retracted 
medially without opening its synovial sheet. Oc 
cauonall} It is necessary to lengthen this tendon 
The first cunoformometa tarsal joint and the ad 
jacent parts of the bases of the first and second 
metatarsals are exposed subpen osteal 1} , care being 
taken not to cut the dorsalis pedis artery' and its 
branches. 

The tuberosit} of the first metatarsal, imping 
ing against the second metatarsal base, is chiseled 
off, the plane of the chisel being held parallel with 
the long axis of the first metatarsal and strictly 
in dorsiplantar direction (Fig 7 A) The adja 
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Hr J. V, Loaf narrow feet The big and »rror>d toe* 
lie oo«e together D Koeotjenortim erf tb* *ame feet 
•bowiagliruaixi w-cimd mrUt»n»Jj4lmo*t paraJWt to ear h 
other Thfi type erf foot hid no potential tendency to 
hallux riifu* fonnation. Nota that even in thi* type erf 
foot there li a »l*ht '‘phyiiotejic*! ha P ut vain** " Two 
■aten and father at Lhja patient had also afcwiiar type erf 
feet 


cent part of tie second metataraal base a alao 
roughened with a curette 

Alter that, a amall wedge with the base later 
ally Is removed from the articular surfaces of the 
first metatarsal and the first cuMiform od> o\er 
their lateral aspect (Fig 7 B and C) The medial 
part of the hat ait^orroorDeUtanul joint ahould 
be left Intact except being denuded from Ita car 
tflaglnous covering The base of dtber wedge re 
moved from the fiat metataraal and the fiat 
cuneiform lbould not be wider than about 3 oc 4 
millnnetea each (somewhat more booe should be 
remoiTd from the cuneiform) The last two 
points — (il not to orteotomire the medial part 
of the adfacmt articular surfaces of the fiat 
metatarsal and the fiat cuneiform and (a) not 
to remov e too wide a wedge — are of extreme Im- 
portance e^wdally the fiat one. The aim of the 
operation r, to produce a bony fusion of the fiat 
metatarsocundiorm joint ana adjacent bases of 
the fiat and second metatarsals In corrected parti- 
tion. Too Jorge a resection of bone, errs ting a 
large gap may be not favorable for bony fusion. 

Transverse resection of the whole fiat cunei- 
foTtnometataaal jomt (also over Ita medial part) 
at advocated by a few surgeons, will produce a 
shortening of the fiat metataraal, causing con- 
siderable disturbance of the statics and dynamics 
of the foot The first metatarsal bone serve* as a 
medial buttress of the foot, preventing Its pro ns. 
tier The bead of the fiat metatarsal with the 
underlying two seism of d bone*, Is the medial an- 
terior weight bearing point of the foot Any 



shortening at the first metatarsal, will, therefore, 
result In an Increase of p lunation cf the foot 
Beside that, the second metatarsal bead will be 
much longer compared with the first, and will 
become the weight bearing point, Instead of the 
fiat metatarsal bead, resulting m pain and far 
nation of tender cmlloaitv beneath the anterior 


The bk toe playi an Important part in the 
process o l locomotion. There Is a phase In watt 
trig and especially in running, when the abort 
weight of the body is borne by the first meta tarsi 
head, with the big toe in extreme dorsfflerioc 
(Fig 4 A left foot) Shortening of the first met* 
tarsal will weaken the action of the plantar and 
dorsal flexors of the big toe, because the cHstin« 
between the origin sodlnaeftioo of these muscles 
will become diminished. This will create some 
disturbance of gait. 

Case 1 ser v es as a good illnstralkn (Fig 
About a year following the operation, the P 1 **® 
developed pain and tender calk* tie* bmeain 
the metatarsal heads, especially the »«sivd, 
markedly diminished power of mo bon <a the wg 
toe was also observed, as a result of the »hcrJr^ 
tog of the fiat metatarsal Thus any cpesiK* 
leading to the shortening of the first 
should be emphatically condemned, because 
sacrifice of functional disturbance of the fr** - 
too great a price to pay for coometfc correct*^ 
of bunion. 
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A 

FIr 4- A Square tlmped tUvUtlc feet with widely •sp- 
an, ted Ug and N-cond toe*. This type of foot hai a poto- 
tkl teodenry toward halhn valgu* formatkm. The filter 

After the resection of the first cuneiform o- 
m eta tarsal joint described the first metatarsal 
head can be abducted laterally, without much 
effort, bringing it closer to the second metatarsal 
head and thereby easily correcting the metatarsus 
varus primus. The capsule and the ligaments of 
the first cuneiform ometa tarsal joint should be 
preserved as much ns possible, especially over 
Its plantar aspect 

Most cases of hallux valgus are also associated 
with a weal foot presenting flattening of the 
longitudinal arch and pronation This Is, to some 
extent, due to the dorsiflexed attitude of the first 
metatarsal in the cuneifonnometatarsal joint It 
11 advisable therefore when resecting the first 
cuneifonnometatarsal joint, to remove alight]) 
more bone over the plantar aspect of this joint, 
creating in this wa) another wedge with a plan- 
tar base The plantar flexion attitude of the first 
metatarsal is tnereb) produced and will increase 
the longitudinal arch and diminish pnmation 
A second incision also about 5 centimeters 
long ts made over the dorcmedial aspect of the 
first metatarsophalangeal joinL The medial part 
of the joint capsule is bluntl) exposed. A tongue- 
shaped flap with its base attached to the proxi- 
mal phalanx, is made over the medial part of the 


L , a 



of th» nan, with nme type of foot, developed iaDux 
valgus. Left foot l» *hown during a phase of gait when the 
whole weight I* borne mainly on the first metatarsal head 
with the big toe m eitrane do rji flexion. B Roentgenogram 
of the tame feet thawing metatarsus vara* primus of 11 
degree* Note wide apace between big and aecond toe* 
easily permitting lateral deviation of the big toe in hallux 
valgus position. 

joint capsule The bony projection over the 
medial, and often over the dorsal part of the 
first metatarsal bead is chiseled off care being 
taken to remove all the bon) projections mter 
fermg with motion of the big toe especially m 
its dormflexion. The adductor tendon and the 
lateral part of the joint capsule are tenotonuzed 
if necessary so that the big toe may now be freely 
brought in an over co rre c ted position without 
using any force Usual!) the big toe m hallux 
valgus has a tendency toward a slight internal 
rotation, around its long axis so that the nail 
18 facing medially (Figs. 5 , A 10 A) That tendency 
may be a remainder of opposition of the big toe 
present m primates ana should be taken Into 
consideration during the suturing of the capsule 
A heav) chromic mattress suture is inserted first 
over the plantar distal part of the capsule in front 
and medlall) to the tlbial sesamoid The needle 
is then brought through the dorsal proximal part 
of the joint capsule and the deep aponeurosis. 
This suture crosses obhqueh the medial part of 
the first metatarsophalangeal from ita plantar and 
distal toward the dorsal and proximal parts. 

After tying of this suture four important points 
are gained (1) the big toe is fixed in adduction 
medlall) (2) the internal rotation of tbe big toe 
is corrected (3) the lateral displacement of the 
sesamoid* together with the plantar flexors of the 
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big toe is reduced and this reduction maintained 
(4) the deep do nal aponeurosis with the extensor 
halluas longus tendon is pulled medially prevent 
ing lateral displacement of this tendon The 
tongue-shaped flap of the capsule is now resu- 
tured, with the big toe held m adduction, and 
slight external rotation The tendon of the ab- 
ductor hallucis may also be reattached to the 
medial flap of the joint capsule, thus providing 
active force, correcting the hallux valgus deform 
lty The removal of the lateral prominence of 
the fifth metatarsal heads may also be indicated 
in some cases. 

The deformity most be entirely corrected by 
the operative pnxedure alone, so that the big toe 
will maintain this correction, even if left unsup- 
ported. A tight flannel bandage is applied over 
the well padded forefoot keeping the metatarsals 
closely approximated In about 3 or 1 weeks a 
plaater-oi pans casing Ls applied to the foot main 
tainmg the correction of metatarsus varus primus. 
The big toe is not included in the casing and its 
active and passive motion is encouraged 

A few points in pre-operatrve preparation of the 
skin are worth mentioning as insuring primary 
union of the wound It is advisable to prepare 
the akin over the ' bunion by means of shaving 
off the callosity and applying salicylic aad omt 
ment a few days or sometimes a few weeks before 
the operation A very often present, but usually 
overlooked, trichophytosis of the foot should be 
cured before the operation is undertaken. 

The writer also believes that the often used 
oval exasjon of the skin around the bunion ’ 
should not be practiced as it may cause tension 
when the skin Is resutured and lead to separ 
itioc and sloughing of the wound edges. No at 
tempt to remove the bursa is made by me as 
a rule as both the callosity and the bursa readily 
disappear after the underlying cause — the undue 
pressure — is eliminated with the correction of 
the deformity 

It is also important to stress the postoperative 
care in these cases. A rigid metal plate should 
be worn by every patient for a few months follow 
fog the operation as the keystone of the Iongi 
tudinal arch — the first cuneiformometa tarsal 
joint 13 weakened by this operation, and has to 
be protected until it will regain its strength Full 
weight bearing should not be allowed before 6 or 
7 weeks in order to insure solid fusion of the 
resected cuneiformometa tarsal jomt- 

The somewhat prolonged period of postopera 
five disability and the resection of the jomt sup- 
the longitudinal arch may be considered 
foe weak points of this operative procedure The 



Fix 8 Case 1 Right foot of girl 11 rear* old brfore and 
after the operation. (Operated upon April 8 , igj 1 ) Excellent 
correction of the halhn vmlgu*. Note the marked post 
operative ihorterdng of the first metataraal About one 
year after the operation tht* patient developed hear} - cal- 
lo«ty over the whole anterior arch, which became markedly 
convex ed. There waa tendeme* over projecting plin- 
tarward aecood metatarsal head. When she stood the big 
toe waa kept above the floor and there was marked 1 dm of 
power on motion of the big toe. Functional result Is there 
fore considered by the author as unsatisfactory because of 
shortening of the first metatarsal 


number of cases is too small as yet and the time 
following the operation too short, to make any 
definite conclusions. (The first case was operated 
upon April 8 1931 ) However, the writer feels 
that both the functional and cosmetic results thus 
far obtained are more than encouraging and 
therefore warrants giving this operation further 
tnal in cases of hallux valgus with metatarsus 
varus primus (Fi^ 9, A, B, C, D, 10 A. B) 

Not every patient with bunion should be 
operated upon, operation being limited to cases of 
functional disturbance or where cosmetics plays 
an important part. Each case requires individual 


1 In a great majority of cases of hallux valgus, 
there is metatarsus varus primus, which is the 



pressure. 

2 Hallux valgus, or bunion, ' is not so much 
a lateral deviation of the big toe as the medial 
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FT* g Cue L A, Feet of t girt yean old Note that metlc mod hmettoaal rwuh Th* tteiriaWM of tV * ■” * 
hi iptte of \ try maihed t»Iku ulgii deformity there U ictom metitarad b«-*d« beam* »bc*t cm t f mettrt 
do orerkpwrrg of the W* ud aeccnd toe*. B, Roentjeo- thin before the open t lor. D PoaJojereth 
ogrtm la tin ttnx cue cjowfeg lOtridc feet with meu ofjvm {* the *ra aw. The meutima r»n* j* u *“ " 

Urea* Tiro* pH mu of Ig degree* ind hallax y*lgu* of tl reduced from ig degree* to g the hifta nlgm In** " 

degree*. C, tnpearanee of th* mM feet 6 meek* liter th* degree* to i 
open lion performed oo Frbrary j, 193* EiceCent ca*- 

protnulon of the firat metatanal bend form primu*. Thu foot do*d> reaemble* tha tof ^ 
Jnr bony proliferation because of constant males and is ctmafdered atavwtoc. In * , 
trauma. vcloped human foot, the £Lrrt and *ecc»d 

3 . There b a type of aquire foot, with a widely tamla Ik almoat parallel the latter type '°7 
tpreod roetataml head and roetatarm* vmrua aeldooi dcvdoptrtj bunlocL” 
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Fig. ia Cue 3 A, Feet ol woman ssyearsokL Noteabo toe and the lateral projection of the fifth metatarsal heads 
dorsal jubltmlfafi of the basal phafa.ni of the right second B Postoperative roentgenogram (n the amt case 


4- This atavistic foot has a congenital poten 
tial tendency' toward hallux valgus formation 
and therefore hallux valgus fa often hereditar> 
appearing in youth, mostly in women, because of 
their type of shoe 

5 No operative procedure is satisfactory un 
has correction of the metatarsus varus primus is 
accomplished. 

6 Operation for correction of metatarsus varus 
primus by resection of a small wedge at the 
lateral part of the first cuneiformometatarsal 
joint, fa described. 

7 Any operation creating shortening of the 
first metatarsal or the bl^ toe. Is emphatically 
condemned as impbvriologicaJ and causing static 
and dynamic disturbance of the foot 

8 Conservatism and individualisation in in 
di radon for operative correction of bunion is 
advocated 


Indebtedness U acknowledged to Dr Leo Mayer for 
kind permission to use this operation on his service. 
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THE DIAGNOSIS OF TRICHOMONAS VAGINALIS VAGINITIS 

PinonSAiY Rzrcrrr on a New Method 
RUTH E EWING MD in MARGUERITE US MOPfE, Jsrw Yo«x 


I N recent years the gynecologist hu been faced 
with the ever increasing problem of the rhag 
noli » and treatment of Trichomonas vaginalis 
vaginitis. Indoabtecfly this It one of the moat 
frequent causes of lencorrhcea and because of thu 
fact it Is of paramount importance to hod a sim- 
ple wav of diagnosing and treating this infection. 

The usual method of diagnosing Trichomonas 
vaginalis viginJtb h as follow* a drop of vaginal 
secreboo is placed in a drop of normal saline aolu 
two 00 a plain or banging drop slide a cover slip 
is placed over the suspension and the specimen ts 
examined at once under the high power Ws erf the 
microscope. Many pus cells, eptthebal ceDi, and 
innumerable tnchomonads are seen. Tbc organ- 
ism a In constant motion and when free of debris 
moves very rapidly if dead It cannot be differ 
enlisted from a pus cell 

Although this is a simple procedure. It takes 
several minutes of the doctor’s valuable time, 
especially when more than one hanging drop of 
secretion taken from different parts of the vulva 
and vagina Is exam in ed. Often living organisms 
are not found because the patient has baa recent 
douches or treatments or because lubricant 00 the 
examining finger inactivates the trichomona da. 
A single plain water douche may inactivate the 
organisms so that a diagnosis cannot be made. In 
these cases the discharge must be examined re- 
peatedly. preferably after a menstrual period. 
The patient should not have taken douches or 
vaginal treatments. In several individuals it has 
taken months to find five tricbomocads In a 
persistent, profuse vaginal discharge. 

In 1032 we be^an a study of the Trichomonas 
vaginalis vaginitis and many shdes were stained 
according to the Schaudinn 1 fixation iron hnna 
toxylin method. This procedure is tbc usual one 
for staining flagellates, bet requires much time 
and experience. It is almost impossible to com- 
plete toe staining under 24 hour*. Frequently 
the results are not very satisfactory However 
when a good smear is obtained, the details of the 
trichomona d are well brought out. 

Careful study of these iron iuematoxylin smear* 
disclosed the 1 art that the protoplasm, nucleus, 
and vacuolization were very’ definite and unchang- 
ing The flagella were not alwava easily seen, bet 
could be found If carefully studied and frequently 


were quite prominent The Trichomonas vagi- 
nalis may be pear-shaped round, oval, or irregular 
with amoeboid processes. It varies in site from 
7 to 30 microns. It has an oral or spin die shaped 
nucleus, close to the anterior end where four 
flagella arise. A fifth flagellum can occasionally 
be seen arising from a biepharoplaitic granule. 
The undulating membrane (a not always visible, 
but arises from the anterior end and extends 
a boot half the length of the body An axoctyie 
may be seen. 

In smears from caae* of untreated Triebcenonai 
vaginalis vaginitis, a large cDplococrus was always 
found covering the entire slide. Gram stained 
preparations showed tins to be agram pod Lire or 
ganim. This gram poaitfve dfplococcn* often but 
not invariably disappeared ai the patient recoved 
treatment and the clinical symptoms Improved. 
The tricho monads decreased rapidly in numbers 
as treatment pcogreaaed. 

It has been noticed that trichomonas-like or 
gan liras were frequently found in the routine 
gram stained smeara. These organisms showed 
the body structure of the tncbomooad, but were 
so similar to pus cells that they might earily have 
been mistaken for them. Tbc large giara positive 
diplococcns found in these smears was difficult to 
differentiate from the gram negative dlpiococna 
of gooorrhauL This difficulty a well uhfftrxted 
by a case obaerved during this study 


Tlx patient, * afaifJe, 8 year old gW, with 1 term tc*l* 
Ttgbhli m firtt *ten tn a <+t»Vc whet* a miuuaccpe ws* 
not available. Rna tine smeara were taken awl sent to three 
djBamt Ubonlorin. The ico or tt mer* variable O** 
laboratory reported gram amure tntracalkilar d tfiococd 
Tba second laboratory femaa grain nejatfve diptococd oca 
definitely InttacaQular Tlx third report was nejath • l*r 
cram negative fatrarrfTular diplococd A few dayvl atera 
banrtot drop rxamlajttca was mad* and myriad* «* 
Tridwmocadea nftnab* mere focal. Bet atw* « 
varied report* new amn w*r* taken and s*» °* t* 
oriflnal jram stsVivri wneara *er* cfcttinad 
laboratory that bad reported them ai wyktou* 
imear* ware aandned and showed typical Trki®J»aa 
rvjirmlij with definite fl**efla and many fram 
diplococd (Flj 1) bo rram aejnth tbplocorri aw* 
found. Tbrw aaeaia bava alnce bean c nnAwd by wvg«i 
pbyaicJaai and tecfmirisn* who bava a frea mat W* 
dlplococd were grtai pemttire and not fram nex*tnx. 


The gram stained smears of this patient shewed 
the flagellate so definitely that it was deewed t» 
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Fig. 1 A VacooUted protoplasm of Trichomona* vagi 
nala B widen* and aiojtylc C flagdla. 


If carefully examined. Trichomonas vaginalis 
could be found on a routine gram stained smear 

It was discovered during this study that al 
though the gram stain showed the typical body 
ftrocture of the Trichomonas the flagella were 
not frequently visible Many different stains 
were tried m an effort to bnn^ out the flagella, 
and finally a dilute carbol fuchsm stain was found 
that invariably showed the trichomonas flagella 
and good body detail (Fig 3) With this stain 
much of the d6bns of the smear is washed out, 
leaving epithelial cells, pus cells, beautifully 
stained trichomonads with flagella and the ever 
present diplococa 

The technique of making carbol fuchsln stains 
Is simple and includes the following steps (1) 
smears are made thin (2) they are fixed in air 
not flamed (3) the slides are covered with carbol 
fuchsm (about 20 to 25 drops) (4) jo drops of 
distilled water are added and allowed to stand for 
3 minutes (5) the slides arc washed with distilled 
water and dried between filter or blotting papers 
(6) examination made under an oil immersion lens. 

At the present time two dry smears and a hang 
mg drop are taken in ever} case One dry smear 
a stained by the usual gram stain method and 
the other by carbol fuchsm A diagnosis is made 
from these before the result of the hanging drop, 
d°ne by another technician, is known. Of 90 
Hnrftr * examined 1 66 per cent were found positive 


r qf tlx nw n ttoAcd nn obtined 1 1 be rr*< Ciiinfkil 

0,11 f tDcri *1 the Nrw \ork IoArourj Aoirwri *od Clv£6r» 


and 34 per cent were found negative for Tricho- 
monas vaginalis of these 90 smears the hanging 
drop examinations were positive in 41 per cent 
ana negative in 51 per cent In 8 per cent of the 
cases no hanging drop examination was made. 
Positive findings In hanging drop examinations 
were shown in onl> 63 per cent ot the cases with 
positive smears. 

This preliminary report is offered with the hope 
that the Trichomonas vaginalis may be recognized 
m an ordinary dry smear stained with carbol 
fuchsin. It will save much time if a dry smear for 
diagnosing Trichomonas vaginalis vaginitis is 
taken at the time when the usual smear for 
gonorrhcea is made. Furthermore the diagnosis 
of Trichomonas vaginalis vaginitis should be 
more accurate from a dry smear than from a hang 
mg drop because of the possibility of the mactiva 
tion of the organism m the suspension 

Further reports will be published of this study 
as soon as completed It Is hoped that a study of 
vaginitis in children and the non specific urethritis 
of men can be included in the next report, and as 
well the relationship and importance of the gram 
positive diplococcus that is found in association 
with the Trichomonas vaginalis 

SUIIUARY 

1 Trichomonas vaginalis vaginitis can be 
diagnosed from a dr> smear by a simple carbol 
fuchsin stain 

2 Trichomonas vaginalis can be recognized on 
a gram stained smear, but the diagnosis is not as 
definite as when the carbol fuchsin stain method 
Is used 
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INTERNAL FIXATION OF FRACTURES 
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T HE attempt to hold fragment* of a fra 
lured bone In poiitxc by mean* of some 
foreign material date* beck over a century 
from tin time The earlier effort* were made In 
compound fracture* by nmple future with wire 
and then later In stmpJe fracture* by *omc device 
which merely penetrated the *kin but which did 
not erpoae the bone A* surgery developed and 
the erpoaure of fracturea through open operation 
became Rife, the mechanical center of the «ur 
geon a brain ran unrestrained and many device*, 
contraptions, and gadget* were suggested for what 
ha* become universally called “internal fixation 
of fracture* It would doubtle** be futile to at 
tempt to discard this terminology but it is Im 
peraave to emphasixe that, m all tvpa and in all 
form* of “Internal fixation, the actual fixation 
of the fracture i» obtained through an efficient 
external ipJinL Tbe RirgicaJ *teps taken relative 
to the bone are only to obtain an apposition of the 
fragment* and *o to future them that the re- 
duction may be maintained while the external 
splint h applied and also to some extent to coun- 
teract the tendency to displacement along the 
fracture Gno which may result through rnuwmlar 
pull and through ordmary movement* of the 
extremity in nursing That thi* very important 
fact n overlooked or considered unessential Is 
ihown m the literature a* bat few writer* after 
describing their method of fixation make any 
mention of an added external splint- I* it not 
feasible to *tate that rnanv of the failure* in in- 
ternal fixation operation* have resulted from the 
lack of external iphntage rather than from a de- 
fect In that part of the operation directed to tbe 
bo dc alone? Have not many plates and band* 
become loose and lm fating foreign bodies a* the 
result of necroei* due to the added strain thrown 
upon the fix* two dence through inadequate ex 
ternal fixation? I* It proper to teach that a frac 
fared leg can be banded and the patient allowed 
to walk within a few dayi without additional ex 
temal support? 

msTOJUCAL review 

The earliest reference to the tree of wire for 
suturing a fracture is that of Icart In 1775 
I cut had been accused in a letter by Pujol of 
using a wire oa a fractured leg which resulted In 


the death of tbe patient through gangrene 1 dar* 
later Icart in hi* response to Pujol vigoroorir 
denied that be had used wire though he would not 
hare had an objection to it in a fracture m which 
the periosteum and soft parti had been tom away 
He then goes 00 to state that Lupalade and Saxe 
of Toulouse had used wire in their fracture work. 
PujoJ repbed to this, stating that he had sorted 
a* an emit ant to these two men and lnffignantlr 
refuted the statement, saying that the) woold not 
be guflt\ of such! Heard, in 1839, in an article 
on on united fractures refer* to the iact that 
Kearny Rodger* had drilled bole* in tbe end* of 
bones after resection and united the fragment* 
Pancoast in 1844 in hi* Tretlut •* OftraJnt 
Sttrgrry Hates that wire sutures should not be 
□red to fracture* a* it causes bone necrosi* and, 
later in hia 1851 edition, mention* that sire had 
been used In fracture work at tbe Penrunivanh 
Hospital yean ago but with unsatisfactory re- 
sults. Severine was quoted by \ elpeau a* having 
suggested in 1839, that a fracture of the patefi* 
be wired but that tbe patient refused the cceia- 
uon. Apparently but httle wa* suggested fc* 
many year* to tbe way of method* of bolding 
fracture* other than through rimple *phnU. Le- 
Moyne reported fa 1879 the success/ al treatment 
of an on uni ted fracture to which he maintained 
proper approximation of the fragments by mean* 

of a “staple type of damp and a doable spfite oi 

wire In 1878 von Heine used a rat her elaborate 
coatraptxm for bolding on united fracture *. 1° 
1840 Flaubert, as quoted by Malgalgne success- 
fully united a fractured humerufl by pairing * 
metal wire through the end* of tbs bone. In 
1840, Malgalgne presented hi* hooks (Fig 1) ' cr 
main taining apportion of the fragments to * 
fracture of the patella. These hoot* were lato 
modified by Levis who made them to pairs, by 
Otis who had the parts adjustable, and by Dopey 
who used heavier metal GaJIlard in I ^ ) 3 | 
treated hi* fractures by mean* of bxg s^'*”** 
(Fig 1) which were paawd through tbe iktou» 
the booe, the *h*ft of the screw being to riiver 
sheaths as it passed through the »ft tissue*. 1 ° 

1886 BIrdjer used intenneduDary plug* *ud auo 

a *peaal damp for holding fracture*. ft righ t, 

1 88 5 reported 8 cases fa which wire w*s u*d ** 
booe suture. In 1M7 Beroay* created thin booe 




Senn meul ferrule. 


Morrooa detac h able damp 



Lane metal plate. ilagnoxm irory inlay 


Kij i Different types o< apparmtua 


plate* by implanting bone sawdust into the ab- fractures since 1887 and also mentions that 
dominal wall* of a dog and then using these plates Schede of Hamburg had used similar plates at an 
about the line of a fracture, the plates being held earlier date. In 1900 Streinach reported his 
in place by means of wire Keetlej in 1892 used method in which silver plates were used Annan 
adjustable staples which transfixed the bone and dale described in 1897 his pin method and in 
then were fixed externally in the plaster splint 1903 Lambotte reported his work with trans- 
Scun in 1893 suggested the use of a perforated fixation screws held together b> means of an ex 
ferrule (Fig 1) over the fracture line Thtnar temfil plate (Fig 2) and in 1909 Morrison pub- 
rcpprted, b l8<w , 2 cases of pseudo-arthrosis in liahed nis article describing a special bone damp 
£hich he used with success aluminum plates fixed with detachable handle* (Fig 1) 
b l He stated that Qu£nu of Pans had Until Lane (63) in 1905 (Fig 1) gave out his 

U3 ™ such plate* in 1891 Estes (33) in 1896 re- work on the use of metal plates fixed to the bone 
ported the use of tteel plates of his own devising with metal screw* and described his technique of 
Kcrc beld in place by means of nan pegs operating the use of metal for fixation of frac 
>nd that be had used this method of fixation of tures had been more or le*s sporadic and sug 
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Putmn-HutLn metal hrvH 



Ltmbotte external piate Hej-Grore* traadkxatioc boll*. 


Fif. *. 

ge*ted by cmly a few operator*. Lane not only vu for the year 1914 that the literature re*erred 
atimulated open redaction of fracture* by lhowing lu full glory of nrw trims In fracture wort 
that it wu a comparatively *afe procedure »o far Milne* (a*) Puttl, Parham (85) (Fig *) Broog- 
aa infection wa* concerned bat also aatiafird to a ham Daviaon, Strata (Fig *) and many other* 
large degree the mrgtcal world that the uae of madetheir report*. New device*, new material, and 

metal m the line of fracture did not prevent newer Im pro vem ent*! The year iqi 6 too, bid It* 
normal bone healmg The pendulum iwung far. thare of contributor* to thn subject In the article* 
and Lane plates became a port of the aurgkai by Hawley Lathiop Kane, Grant, and Robert*, 
equipment of every boipital and a text on frac in 1919 doflin* (jo) and Bell In 19JO, Hagh^ 
ture* wa* not complete without a fall picture of and Smith and, fn 19*4, Ehaaoo wrote of tbor 
the different tire Ian* plate* and the *peaal tools experience with Internal fixation method*. I® 
for their application. In ipia further ftlxnulu* 1917 Digby and Tro>an »tarted a frah out 
was given the subject of internal fixation of frac buiat of writing* upon open operation of fracture* 
tore* through the writing* of Buchanan, Sher for In 1938 Juvara Hendon, Patterecc (Fig *> 
min , Hey-Grove* (51) and Allen (3) to be fol- and Cuculla added article* to the literature to t* 
lowed the m t year by the reports of method* by followed In 1939 by tho*e of Hendenon, Gre®^ 
Scnttar Magmaon (fig 1) and Freeman (38) It wood, Bailey and Alien (4) and In the next 
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yean Dahl Ivcraon, Conn Pitkin, Carroll, and 
Knickerbocker added their contribution* to the 
subject (Apology is made to those many tens or 
even hundreds of authors whose writings have 
been apparently overlooked in this review ) 

At the first glance of the literature on the sub- 
ject of internal fixation of fractures the prob- 
lem would seem very complicated A more care- 
ful analysis, however makes It possible to aim 
plify the matter and the confusion of so man) 
methods (the writer was able to isolate 62 differ 
ent methods or modifications of methods from the 
articles reviewed and many more have been 
presented only throngh the literature of the in 
itrument maker) resolves itself into two general 
underlying principles, that of the use of an ab- 
sorbable material and that of the use of a non 
absorbable material. In each group there is one 
common factor, the use of a material which is 
foreign to the body tissues (with the exception 
perhaps of those who use autogenous bone or 
fascial sutures for fixation purposes) It is obvious 
that those who use a material which is absorbable 
must place that material m contact with the 
bone and that the soft tissues are dosed To 
those who use non-absorbable material is offered 


meal technique the dangers of exposure of the 
fracture line are so minimised that one should 
not hesitate to open a fracture in order to obtain 
that position which will give the best functional 
result- It should be noted that an open reduction 
will, in the majority of cases lengthen the time for 
complete healing of the fracture. 

THE REACTION OT BONE TO 11ETAL 

The effect of metal on bone and on the forma 
tion of callus and on the eventual healing of frac 
tures has been a subject of considerable study and 
discussion, with the question still one of dispute 
and controversy Zierold quotes the work of 
Levert who made experiments upon dogs to de 
termme the tolerance of bone and soft tissues to 
metal sutures. He used gold, silver lead and 
platinum, finding the latter to be the least 
Irritating 

Leriche and Policard (also quoted by Zierold) 
conclude from their studies that by histological 
examination and chemical analysis of the tissues 
involved, not only was the bone adjacent to a 
buned steel plate necrotic and rarefied but that 
there likewise occurred a marked impregnation 
of the underlying structures with iron salts. ’ 


the plan of buned material (bands plates, etc.) 
which should be removed by a second open opera 
tion or the plan of devices which transfix the bone 
and extend through the skm that the)' may be 
removed without further operative work (long 
screws, transfixation pins, special clamps, etc.) 

OPEN REDUCTION OF TRACTURES 

It may be noted as a maxim that in fractures of 
the long bones, an earnest effort should first be 
made to obtain reduction through simple or dosed 
operation and open reduction be done only after 
the simple method of reduction has Jailed to gtve a 
Position satisfactory for good function This does 
not necessitate a perfect position of the fragments 
u shown in the V ray 

Fractures of the patella and olecranon with 
*pde separation of the fragments, fractures of the 
ubial condyles with a disturbance in the joint 
level fractures of the vertebra* with cord lesions, 
certain fractures of the ulna and radius (upper 
fourth) fractures about the joints with small 
fragments displaced (elbow) and some depressed 
fractures of the skull constitute a group of bone 
f^+ons in which open operation is the cml) plan 
°* treatment and should be done early 
.^yfth the better understanding of skeletal trac 
tjon and the use of the fluoroscope m closed reduc 
tran, the indications for open reduction are be- 
coming less frequent- However with better sur 


Mann found only a slight rarefaction around steel 
nails and screws at the end of 4 weeks 

Hey Groves (52) m a large senes of experl 
roents, came to the following conclusions (1) 
nickel plated steel has no irritating effect upon 
tissues (2) magnesium is rapidly absorbed and 
acts as a powerful stimulant to bone formation 
(3) indifferent aseptic foreign bodies are readily 
tolerated b> the tissues. 

Zierold s conclusions m his own work are sum 
rnanxed thus (1) Gold, aluminum and stellite 
are readil) tolerated b> bone and tend to become 
encapsulated with but little hindrance to the 
reparative processes. They are inert materials 
unaffected by the living cells and body tissues. 
(2) Silver and lead are only slightly less tolerable 
to bone but are easily corroded and evoke a 
slightly greater connective tissue response (3) 
Zinc goes into solution readily and causes a slight 
connective tissue stimulation. (4) Copper causes 
definite stimulation to bone production. (5) 
Copper aluminum bronze frankly interferes with 
bone regeneration and tends to become extruded 
(6) Steel, and, to a less degree, iron defimtel) 
inhibit bone regeneration Steel which is poorl) 
tolerated and readily soluble seems least suitable 
for all bone pro thesis. He differs with the findings 
of Hey Groves in that (1) nickel has ajdistlncth 
injurious effect upon bone growth ond^that it ts 
soluble in the tissues which make no attempt to 
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retain it and (a) that magnesium a a alight con- 
nective tissue ttiraulant and if anything tends 
to retard bone proliferation 

Brickuer gives the following deductions (i) 
A metal plate screwed to a fractured bone can, of 
1 tariff cause delayed union and non union and (a) 
neither a inch metal plate nor an additional 
well applied phster-of-piris splint can be de 
pended upon to maintain alinement of a fractured 
shaft In a very muscular thigh. 

Marie states that a metallic bond causes an 
excessive callus, and Stanley and Gatcllier also 
found the same reaction to metal bands. In the 
use of metal plates fixed with metal bands they 
found the latter were not incorporated In the 
callus formation. Lerfche and IWlcard (71) in 
1020, studied 15 cases of osteosyn thesis by means 
of Lambotte 1 plates Microscopic examination 
•bowed a certain amount of fibrous tissue external 
to the piate Around the plate was at times noted 
a »heath of new bone while beneath the plate the 
bone immedlateU subadjacent 11 di> white and 
avascular If the plate a ere removed earl) (20 to 
90 days) they found an extremely thin lamefli/orro 
sequestrum Further »tud> showed an Isducrmc 
necrosis and, deeper the bone in a process of 
rarefaction. The central callus was alow to appear 
and poor at that and the tnsues Impregnated with 
iron salts. Millet had somewhat the tame find- 
ings. He attributes the superficial necrosis to 
lsduemla produced b) compression and the de 
struct! ve action of the bod) fluids attacking the 
metaL 

Cunio and RoDand found that organic salts 
formed about metal but that it had no deleterious 
action upon the tissues, bon> or otherwise. 
Young listed that plating does not prevent de- 
layed or noo union and suggested that the peri 
osteum lie reflected from that area to which plates 
are applied m order to encourage call us formation. 
Relative to the use of plates Frank gave these 
conclusions after a review of the literature upon 
this subject (1) Plates do not slwayi fix the 
fragments as the *crew» are often enough loosened 
by aseptic rarefying osteitis (1) Plates do not act 
as trestle work. On the contrary they cause 
destruction of the adjoining osseous tissues. (3) 
Plates do not stimulate osteogenesis but he be- 
lieves that the primary firm fixation is a distinct 
hindrance to new bony growth. (4) There are 
too many unfortunate sequels: resulting from 
bone plating such as persistent sinuses and the 
stiffness In neighboring Joints. 

Freeman (38) believed that the presence of s 
foreign body near the line of fracture favored de- 
layed unkm or non-union, to aa) nothing of infec- 


tion He quotes Martin thus "As a rule the 
I Keyence of a plate instead of stimulating osteo- 
genesis between broken bone ends retards JL 
Lalhrop was Jed to the use of the slid mg graft 
through his experience with pistes which it 
quired removing or caused non-umoa softening 
and necrosis. Ilamgan advocates the use of 
plates in certain t)pes of fractures but feel* that 
the ideal fixation apparatus is one made of an 
absorbable material. He admits the validity of 
the objections to the use of plates in that they 
delay callus formation and bone union. Bartlett 
at first eras enthusiastic about the use of metal 
plates but, after reviewing 38 mw* in which the 

f 1 late wai removed In 13 nw and 7 case* had 
allure and also finding that In the course of time 
bone in contact with metal disappeared b dot 
more conservative In th ei r use 

Albee Hessert Lexer Henderson Hamgan, 
Frank, Freeman (39) Lathrop object to the use 
of metal plates and for the roost pan to the a»e 0/ 
metal in any form for fracture fixation. Sherman, 
Lane (64) He\ -Groves, Eiiaaon, Ashhorst, HaDo- 
peao Dujarier Frrdet, and Algrave on the other 
hand, form a group who have used metal plates 
extend vel) and with gratifying results. Many 
surgeons who object to the use of plates but not 
to the use of metal have developed their own *pe- 
dal devices of bands, damps and transfixahon 
pins with external plates. 


mATlOM DEVICES AWD APT KM TUt 


In the earlier yean of surgery but Et tie attempt 
was made to do any open reduction of fractures 
on account of the danger of infection. Mal- 
gaigrte (Fig 1) invented his books for d rawing 
together the separated fragments of a fractured 
patella which device waa later modified by 
Bdrenger and also by Rigaad. In 1878, van 
Heine published his results with a rather com- 
plicated apparatus which evidently did not meet 
with approval. Goffkrd (Fig 1) m 1865, used t 
long screw extending through the skm and trai» 
fixing the bone along the line of bevel « the 
fracture. These screws were removed after heal- 


ing of the fracture. 

In later years open reduction erf simple "tt 
tuxes was proved to be a safe procedure and the 
use of bonds and plates became mere or ** 
universal for fixation purposes. The disadvan- 
tages of these devices, espedaffy the necessity tor 
a second open operation as well as the thought 
that they did not meet all conditions and abonay 
lifid to disturbances in callus formation, 
with that human desire to invent something 
new or different fed to the create of rrnny 
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type* of contraptions which would control the 
position of the fragments but which could be 
removed without discomfort to the patient The 
number of these bone ‘ fixation methods are 
innumerable Figures 1 and 2 show a few of the 
man) methods. 

ABSORBABLE FIXATION MATERIAL 

The use of an absorbable material for suture of 
fractures is theoretically the ideal plan of treat 
raent but practically presents some difficulties 
which prevents its use 

Caifiul and kangaroo-tendon In certain simple 
conditions, the use of a single, simple suture of 
catgut or kangaroo tendon is of great advantage 
especially in the replacement of s mall fragments 
such as the epicondyles of the humerus. In frac 
tures of the shaft such a suture can be of but very 
little value as the fixation or retention force is 
exerted only in that narrow ana represented by 
the direction of the plane of the suture. The 
presence of either material does not retard bone 
repair The kangaroo tendon may act as an 
imtant and lead to a sinus formation. 

Beef bone and tvory That bone would tolerate 
the presence of ivory and that this substance 
might m some stimulate the formation of callus 
was suggested by Dieffenbach m 1846 In a case 
of delayed union, he drilled holes near the ends of 
the fragments and put In Ivory pins which pro- 
moted through the skin and were later removed 
In 1879, Soon and Burchardt drove ivory posts 
into the fragments of an un united fracture and 

had union finally In 1887 Beraays attempted 
experimentally to hold a fracture by means of 
bone plates which he obtained after implanting 
bone sawdust into the abdominal walls erf a dog 
In 191^ Magnuson reported his results with the 
use of ivory plates and screws, stating that Ivory 
was acceptable to human bone tissue that it did 
not cause softening of surrounding bone, was 
gradually absorbed and did not become loose 
«nce the bone grew in as the ivory is absorbed. 
In his method he used a Ley plan in which the 
^ V0T J plate was set m a slot cut through the cortex 
*° that its plane would be at right angles to the 
Eratest tendency to displacement of the frag 
rnents (Fig 1) in 1914 Brougham published a 
l*ehmman report on the use of beef bone plates 
which were attached to the side of the bone by 
E^rns of screws. In 1027 Boliariky suggested 
the use of cow horn in the manufacture of plates. 
In the same year Henderson presented his work 
the making of beef bone plates and screws 
rdnch be considers preferable to other types 
. in 1929 reported the use of beef bone 


plates in 39 cases and Greenwood instead of 
screws, used as a modification square pins driven 
through the cortex. The following year Dahl 
Iverson described a special plate tiea on to the 
shaft of the bone by strands of an absorbable 
material. 

I ntermeduBary pe.f,s The earliest reference to 
the use of an ivory' intermedullary peg is that of 
Bircher m 1886, but apparently nothing along 
this line of fixation was further suggested until 
in 191* when Hey’ Groves (51) advocated the use 
of such a peg made from beef bone In 1914 
Davison reported that he had used autogenous 
bone plugs m the medullary ranal with success. 
This type of fixation has had at times supporters 
especially Hendon and Allen but so man y un- 
fortunate results have been reported that perhaps 
these pegs should be used only as a last resort, 
although mechanically they are ideal for this 
purpose Davison and Christopher as a result of 
then experimental studies in the use of beef bone 
intermedullary pegs gave these observations 
(1) That part of the boiled beef bone which re- 
mains m aseptic stable contact with the endos 
teum of its host, surrounded by living bone be- 
comes solidly embedded in new bone. The peg 
undergoes gradual absorption and is replaced by 
living bone which later In turn, 11 absorbed. (2) 
That part of the beef bone which lies between the 
fragments, but not protected by endosteum and 
not covered by living bone^ even with aseptic sur 
roundings, undergoes rapid absorption and dis- 
integration and is not replaced by new living 
bone. (3) When one end of the beef bone is not 
fixed in stable contact with the endosteum but 
remains In position, there is gradual absorption of 
both the peg and the surrounding bone. (4) 
That the internal callus, when the mechanical 
fixation holds and to aseptic, a limited by the 
beef bone and does not bridge the line of fracture. 
The external callus to markedly lessened and the 
permanent or definitive callus Is inhibited (5) 
That the senes of experiments did not produce a 
single successful anatomical and functional re 
suit. (6) That the causes of failure were (a) in fee 
tion which was frequent and usually fatal (b) 
disengagement of the peg due to failure of me- 
chanical reduction or to lack of continued Im 
mobilization or to loosening of the repair by 
absorption of the peg and the surrounding live 
bone, (c) disintegration of the peg from absorp- 
tion at the line of fracture. A repair apparently 
mechanically perfect would show a good result 
as long as the peg remained strong enough to sup- 
port trie bone. When disintegration of the peg 
occurred at the line of fracture a point of mobility 
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would be found. The end result of thdr expen 
mcnt* were either a permanent non- unio n or 
lateral umon usually In malposition. 

In 1916 Kane suggested the me of a metal 
scroll which was introduced into the medullary 
canal wound rather tightly It waa then drawn 
down acrosa the line of fracture and the retaining 
strand loosened to allow the scroll to unwind. 

Sliding grafts Albee and also Buchanan, in 
1912 suggested the u*e of a sliding graft for 
fixation purposes In fractures which In 1932 was 
modified bv Fan ter to mate the graft fit more 
snugly This method has been used perhaps more 
in delayed and non union cases than in fresh 
fractures. 

Fascial sutures The use of fascial sutures has 
apparently not been adopted to any great extent 
no doubt doe in a huge part to the fact th*i a 
second incision must be made leading to the pos- 
sibility of Infection and to the scarring of the Ain. 
Patterson (Fig j) and Roberts have reported 
such methods and recently Ober has suggested 
the use of a part of the quadneeps tendon for the 
repair of a fracture of the patella. 

From the many different methods suggested for 
holding fractures In position at time of open re- 
duction there has not been any one plan of opera 
tion nor any one type of material nor any one 
device which has been universal!) adopted by the 
fracture surgeons. As stated previously there has 
developed two groups or schools of thought, one 
in whidi abeorbable material Is used ana one m 
which non -absorbable material is used to bold the 
fragments. The latter group Is further subdivided 
one group using a buried fixation apparatus 
(short screws and nails, bands, plates) which de- 
mand removal through a second operation and 
one group using devices which tramfix the skin 
and soft tissues (long screws, transfixatlon pins 
and bolts, special damps) to be removed without 
further operation 

The entldsm of all methods for internal fir* 
tion” of fracture* Is practically the same for each 
method and is based either upon the reaction of 
the body il«oww to foreign material or upon the 
difficult \ of the application of the fixation device 
to the bone. All the methods suggested so far 
require special material and apeoal Instruments, 
necessitate to a large degree some experience m 
the technique of application and thus are not open 
to the average surgeon and further lead to kmg 
operations and to a considerable trauma to the 
tissues. No one method is applicable to all type* 
of fractures and thus the operator mujt hare 
several different kinds of apparatus and be able to 
apply as Indicated when the fracture line Is 


exposed. In the use of the non- absorbable mi 
terial there art the added disadvantages of a 
second operation for the removal of the metallic 
device the danger of unfavorable reaction of the 
tissues resulting In Infection, sinuses, delayed 
union and non union, and also the frequent break 
lug of the metal or its looaenlng from the cortex 
of the bone. 


IKTXAUCOtJLLAJtY SPIKE OTERATIO'f 
With the hope of ove r co m ing nil of these disad- 
vantages and objections which have been made to 
the many methods of operation and to the many 
types of devices for internal fixation of fractures, a 
almpk procedure b h ere with offered. It can riot be 
called a ” new operation for doubtless the prin- 
ciple has been used frequently but onl) when the 
conditions found at the time the fracture fine »as 
exjxwed made its application possible Orijpnal- 
it) must perhapa be accredited to Roux, woo la 
1833 “ resected a fracture and Inserted the tip of 
one end of a fragment Into the medullary cavit) 
of the other fragment” (Bfrard) Thai the »; 
tested plan of operation can be used as a definite Itnt 
of attack in all open reductions of fractures may bt 
offered as a nets tkouikt 

In tin* amplified operative procedure for fixa- 
tion of fracture* requiring an exposure of the frac 
lure line all foreign material is eliminated, no 
special instrument* and spedal materiel are re- 
quired the danger of Infection and ilnua forma 
matloo is limited to that of an) aim pie open op- 
eration upon a fracture, any type at fracture at 
any point on the shaft of a long bone even do* 
to a joint (with the exception of one badh com- 
minuted) ma) be reduced and aecurel) fixed until 
external aplintage is applied, traction apparatus 
b not required the length of opera the time b 
lessened, the trauma to the tissues Is mtnlmiod, 
the akin Indsion Is short and the operation can be 
performed b\ the average surgeon in an) operat 
in* room 1 in table for bone work. It does not 
influence the formation of coitus and bone healing 
other than that which occur! In all open fracture 
work, an added 1 or 3 weeks for tobd union- It 
can be used in compound as well as in «bnp*e 
fractures and m selected earlv cases of noe-unian 
ooe ma) expect union without the uae of some 
type of bone graft. , 

The operation is based upon the sfmpirtt 01 
mechanical principle* and physical laws (Fig Jl 
When the shaft of a long bone fs fractured with- 
out comminoLbn the fracture lme may be smooth 
and straight but, In practically all instances, c« 
will find that the ends of the fragments are 
rated In varying degrees. If a perfect redoctlcc is 
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Fig 3 Intramedullary *plkc operation- 


obtained these serrated surfaces will fit and dove- 
tail one into another thus giving a complete res- 
toration of the contour and shape of the bone 
Rarelj however is the fixation wmch comes with 
this perfect reduction of sufficient strength to 
ruaintaln the position of the fragments against 
the ordinary handling of the limb or against the 
honnal physiological pull of the muscles and the 
reduction u lost It is impossible in such a frac 
ure line further to increase the fixation of the 
fragment* by introducing an} of the serrated 
Points on one fragment Into the medullar} cavity 
,1 Sr* 1 " fragment as the bevel of the fractured 
end irfll Impinge against the bevel of the other 
A or will impaction of one fragment into the 


other fragment be possible on account of the 
density and solidity of the cortical run of the 
bone Even m comminuted fractures one will find 
It almost always impossible to impact the frag 
raents or to insert a point of one fragment into 
the medullar} canal of the other on account of 
the impingement element 

It is, however possible to form a spile upon 
one fragment which can be used os an intramed 
ullan fixation b> cutting back the bevel of the 
circumference 01 the cortex a distance of one- 
auarter of an inch with the exception of that por 
tion of the cortex which constitutes the base of 
the spike It is upon this simple principle that 
the proposed operation is based It is applicable 
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would be found The end-result of their evperi 
raents were either a. permanent noo union or 
later*! union usual!} in malposition. 

In 1916 Kane suggested the u*c of a met*! 
scroll which was Introduced Into the medullary 
canal wound rather tightly It was then drawn 
down aero** the hue of fracture and the re tain ing 
strand looaened to allow the acroll to unwind. 

Sliding grafts Albee and also Buchanan, in 
igtr suggested the me of a iliding graft foe 
fixation purpose* in fracture* which, m 1933 we* 
modified bv Fcmter to male the graft fit more 
mujri} Thu method ha* been uacd perhaps more 
in delayed and non-union cases than in fre*h 
fracture*. 

tascusl suitors The u*e of fajaal future* ha* 
apparently not been adopted to an> great extent 
no doubt due in a large pert to the fact that a 
•ecoud induon molt be made leading to the pos- 
tibfiit} of infection and to the acamng of the win. 
Patterson (Fig 2) and Roberta have reported 
»uch method* and recently Ober has suggested 
the use of a part of the quadneep* tend 00 tea the 
repair of a fracture of the patella. 

From the mam different method* suggested foe 
holding fracture* in position at time of open re 
ductioc there ha* not been any one plan of opera 
tkm nor any one type of material nor any one 
device which ha* been universally adopted b} the 
fracture surgeon*. A* Mated previous]} there ha* 
developed two group* or schools of thought, one 
in which absorbable material tj ujed and one in 
which noo- absorbable material is used to hold the 
fragment*. The latter group u further subdivided 
one group using a buned fixation apparata* 
(abort tcrewa and naff*, bond*, plate*) which de 
mand removal through a second operation and 
one group using device* which transfix the akin 
and soft thaue* (long screw*, tianafixatkm put* 
and bolt*, tpedal damp*) to be removed without 
further operation. 

The entidsm of ali method* for Internal fixa- 
tion of fracture* i» praetkmil} the same for each 
method and is bused dther upon the reaction of 
the body tmues to foreign material or upon the 
difficult} of the application of the fixation device 
to the bone. All the methods suggested so far 
require special material and ipeoaTinstrument*, 
wceasitate to a large degree some experience in 
the technique of application and thus are not open 
to the average surgeon and further lead to long 
operatlocs and to a considerable trauma to the 
time*. No ooe method I* applicable to all type* 
of fracture* and thus the operator mart have 
reveral different kind* of apparatus and be able to 
apply them a* indicated when the fracture lme b 


exposed. In the use of the non-abwriohle ma- 
terial there are the added disadvantage* of a 
second operation for the removal of the metallic 
device the danger of unfavorable reaction of the 
thanes resulting In Injection, ainuse*, delayed 
union and noo- union, and also the frequent break 
Ing of the metal ot it* loosening from the cortex 
of the bone 


ENTEAUED CLL.C* Y SPIKE OFEItAllOV 
With the hope c i overcoming all of these tfbad- 
vantage* and objections which hair been made to 
the many method* of operation and to the many 
types of device* for Internal fixation of fractum, 1 
simple procedure is herewith offered. It cannot be 
called a new operation for doubtless the prin- 
ciple ha* been used frequently but only when the 
condition* found at the time the fracture lme ru 
exposed made it* application powible Onrirol- 
it} must perhaps be accredited to Roue, who in 
183J resected a fracture and inaerted the tip cf 
one end of a fragment into the medullary cavity 
of the other fragment” (B&ard) Thai tht sug 
gesled f 4 a a e) operation can be used as a dtjintlthnt 
tf atiaJc in all open red ttd tons of /radioes may k 
offered as a nor thought 

In this simplified operative procedure for fin 
tloo of fracture* requiring an exposure of the ftac 
tore line all foreign material Is eliminated no 
special Instrument* and sped*! material are re- 
quired the danger of Infection and sima forma 
motion i» limited to that of an> simple open cp- 
erotion upon a fracture, any type of fracture at 
any point on the lhaft of a long bone, even do* 
to a joint (with the exception of one badt} com- 
minuted) may be reduced and securelx fixril until 
edema! splintage 1* applied, traction apporatu* 
is not required the length of opera tire time b 
lessened the trauma to the tmue* i* minimized, 
the skin Incision 11 short and the operation can be 
performed b} the average surgeon in *n\ eperat 
Ing room suitable for bone work. It doe* not 
influence the formation of call os and bone beating 
other than that which occurs In all open fracture 
work, an added 3 or 3 weeks for solki union- It 
can be used m compound a* well a* In 
fracture* and in selected each case* of non-unx* 
one may expect union without the use of some 
type of bone graft. , 

The operation I* based upon the ihnpljj** 
mechanical principle* and physical faw* (Fig J) 
When the shaft cu a long bone 1 * fractured wlto- 
out comminution, the fracture line may be smooth 
and straight but, in practically all Instance*, 0** 
*rill find that the end* of the fragment* are ** 
rated In varying degrees. If a perfect redact** « 



Fig 4- Roentgenogram of auLhor’i cues. 


rtgwded. In the lower extremity a shortening of 
■uch a degree is again not a source of impairment 
or disability and can be easily corrected b> a lift 
on the heel or accommodated by a tilt of the pelvis 
without causing a scoliosis In the forearm the 
writer believes that traction is essential m any 
form of treatment, be it that of closed reduction 
or that of open reduction with some type of inter 
nal fixation. The muscle strains and p ulls which 
we peculiar to the forearm make this element in 
treatment a necessity In the medullary spike 
operation traction Is not applied in adults, for the 
first 2 weeks. At the end of that time the callus 
formation Is sufficient to prevent displacement of 
the fragments through the use of that amount of 
traction needed to prevent angulation. The splint 
a changed at this time and some type applied 
which incorporates traction principles. 

The control of the angulation in the shaft is not 
a difficult problem in the humerus or the femur 
or the tibia. At the end of io to 14 days the 
plaster splint can be so cut at the fracture line 
u to form a hinge at the apex of the angulation 
Under the fluoroscope the aistal fragment con be 


brought mto alinement with the proximal frag 
ment by merely bending or hinging the splint and 
again fixing it in the desired position by a few 
turns of a plaster bandage. 

The intramedullary spike operation has been 
the writer s plan of treatment m open reduction 
for a penod of c years. There have not occurred 
any instances of non union nor any complications 
leading to a disability other than that which 
would have been expected had a simple reduction 
been made of the fracture In several cases of 
non-union which were seen before a great amount 
of ebo nation of the bone had taken place this 
method was used with success without the added 
element of any type of bone graft Figure 4 shows 
prints from "V ray films. 

CONCLUSION S 

i Open reduction of fractures of the long 
bones should be earned out only after earnest 
and repeated efforts by means of simple dosed 
methods have faded to give a position of the 
fragment* which will lead to satisfactory func 
tion. 
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2 Some type of intern*] Station, cither of 
absorbable or non-absocb*ble material, has been 
advocated for man\ yean. No one type has been 
universally accepted 

5 The author > medulla r\ (pike operation 
for Station has mam advantages fi) Snnplldt> 
it can be performed bv am competent wrreon 
(a) no apeclal matniroent* other than a bone 
rongeur are required fj I no foreign material b 
u*ed (4) the method is applicable to anj type of 
fracture and at am portion of the bone (near 
joint) (5) a ven abort mcuioc can be uaed (6) 
there is a minimum amount of trauma to the 10ft 
tuaues and to the booe (7) no second operation 
Is necMiarj (&) union ts delayed not more than 
in am open reduction (q) traction is needed onl) 
to prevent a cumulation (ro) the method can be 
used in compound as well as simple fracture*. 
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THE FLAP OPERATION FOR THE TREATMENT OF ACUTE 
EMPYEMA THORACIS 1 

ALEXANDER NICOLL, II D T Y.C S S nw \ out 

Wpil Dmclv ot tk* Frt fcftL Dm— , FsrAu lu( t it Et»hrtl 


T HE operation described bcicrw has given us 
Rich good results that it raents description. 
Like many excellent things its origin with 
us was due to accident an intended open drainage 
of the chest was done in such a way that the in- 
cision eras not quite straight and the rib which 
was resected was not immediate!) beneath the 
skin in an cm but a space above It This resulted 
m a rudimentary flap which acted for 14 hours 
as a valve at the expiration of which time 
nature corrected the mistake and open drain- 
age was secured- The idea was seised upon, how- 
ever and through many stages of expenmen ta tion 
and development the present flap operation was 
perfected bv the writer The wort done with 
this beginning started in 1915 and the operation 
as at present done was more ot less standardized 
in 1917 Since that time minor modifications 
have been made from time to time but the es- 
sential features have not been materially altered. 
Work b) myself and aasooatet during the War 
and since has convinced us that the operation 
has unusual merits. 

A brief rfsumf of the last 15 consecutive cases 
11 appended It will be noted that 17 cases were 
in children, the ages varying from 4 months to 14 
years of age. One child 1 years old, died the rest 
recovered prempti) and complete!) In the 18 
adult cases there were 1 deaths In one patient 
(Case ss) it was felt that the pleural condition 
was but a part of a generalized and overwhelming 
infection, and operation did not Influence for 
better or worse the course of the disease. In 
Case 16 patient came to the operating table with 
a massive concealed gutro- Intestinal harm or 
rhage which became manifest Imrnediateh after 
operation in spite of a completely satisfactory 
pleural response to operation the patient died 
e days after operation of uncontrollable gastro- 
intestinal hjemoTThage. In 5 cases the acute 
empyema complicated definite lung abscess all 
made good recoveries with complete healing of 
the pleural lenoo (Cases j 14, 17 Jt and 13) 
All patients were operated on as soon as seen in 
consultation, which was usually Immediately 
after the diagnosis was established, without re- 
gard to the organism present or the condition of 
the pleural exudate the criterion of ‘'thick or 
thin pcs was discarded for the older— and 


ra»Ld Ik* w 


better — surgical principle — ubi pic, Hi ensorj 
Pre-operative paracentesis was diagnostic cm])— 
as soon as it was felt that the patient s condition 
justified any mechanical interference, the flip 
operation was done Cose 23 was an exception to 
the dictum of Immediate operation he was sera 
after a protracted siege of several months cf hing 
abscess, and he appeared to be so altogether 
fragile emaciated sind exhausted b) prolonged 
sepsis that any operative procedure must be 
followed promptl) b) death He was teen daOv 
for one week during which time every effort wu 
made to nwV* him operable at the end of thb 
week he appeared worse If possible and with the 
feeling that there wia nothing to lose he *u 
operated on, made prompt improvement, and 
went cm to eventual recovery from ha acute 
empyema. This man had three distinct probahlv 
intercommunlcating abscesses the entire pul- 
monary picture had a background of tuberculosis 
which has since been definitdv established. 

Treatment Is earned out along the following 
Unes 

Diapinu, Diagnosis is established bv the 
usual methods of clinical examination with due 
emphasis upon the use of the \ ra) 

P tail ten of lit* pci lent The patient is pbeed 
upon the operating table and tamed parti) upon 
the sound side the arm on the affected side is 
abducted, the hand resting palm down upon the 
table beside the face 

Anesikrsui The anaesthesia for the adult a 
novocain m 1 per cent and 2 per cent soluticn. 
The children are given ether open drop, aft" 
prdlminaiy morphine and atropine in suitable 

of tkt tiie of rib rewrite* The rib to be 
resected b chosen b) carefal clinical and \ ra\ 
examination the most dependent portion of the 
cavity with the patient In the sitting position at 
its posterior or mesial border is meduralcall) 
the ideal spot for drainage acttullv and 
tiarilv the opening into the chest b Dot P ow "~ 
at this point, nor b it necessan as experience fix* 
shown. Except In the unusual case the rib to oe 
resected b the eighth and the spot at which re- 
section b made b in the region between the pos- 
terior axillary line and the line cf the angle of the 
scapula with the arm at the side. It b not wise, 

Wttn l T C — — rt1r » l 
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at a rule to go lower than the- ctghth nb ccrtnlnh 
not hwvet than the ninth kvutae of inter fk re nee 
with dratnagi h\ the rtrtng duphngm If i nh 
higher than theeighlhta reacted thereupon of the 
v'ivnmg to the aenpuh In nil Ita position* mu<i 
be cvwhlered or drainage mnv Ik bUskcd h\ thi* 
W 

Tk fat The point nt winch the nh 1* tv' be 
reeled » taken a* the center of tin ba*k of the 
tltp nml nuvrtheaw in the adult l* induced b\ 
kvnl mtdtratkvn nml liehl block with nowx iln 
solution i per cent Hie mvxhictnm of four 
wheal* nkntg the wopowd line** of vertical in 
ckuon arul three wheal* on thv lower eonnevtmg 
horizontal inciaion aid* In thv diatribullon ot the 
local mmtheth The IneWon t* l xha|x\l with 
rather rtiarp angle* It begin* j huhe* mexuil 
to the center of the kn*o of the tlap la cumcd 
verttallv downward for a dktnnce of 4 mche* 
tumaabmptk Latemlb nml t* earned honrontnllv 
tor a distance of 4 incite* then turn* abniptlv up 
warvl ami fc» continued vertk'ullv to end nt the 
level of the center of the k\a< ol the tlap nml ) 
inche* Utcralh from that jxdnt thl* outline* n 
tlap 4 inche* aero** at the I'aae 4 huhe* nerv** 
at the apex nml with ivantllel vertical aule* 4 
loche* long (Fig \l l he iuciakm t* earned 
through the MtlxnUancou* fnt to the fn*< lal jvhne 
ofthel*ack The entlrt akin tlap with it* at tin lied 
aubcutaneou* fnt L* now elevated to n |x»mt a 
hule skive the rile of tin intended Hh resatlon 
(big ^he |K>rthni of the rib to lx ream tel l* 
ckven carefullv with regard tv' Ita 1 nation In the 
exact center of the Iwae of tin tlap Ikvmim 
of the elevated and ntxhuted port t km of the nnn 
on the affected *kk It la wlae to vIiooh n tx'int 
« little mealnl to the apparent center Oceartomd 
K the Latlaalmua donu will InUrpoj-c ixmte tllxr* 
at thl* point nml If thl* la ix' tlie Intel forlng |x»r 
tkxi of the nuwxle la bkxked with novocain nml 
rexetevl Itrtwcui ctnni|i* tllg*. 1 nml 0 l he 
ix'rtkin of the rib to 1* removed l* c\|x*cri nml 
tlte puhprrlmte'il tbaue l* inlllt rated with j |xr 
cent novocain aolutioo for n dl*t«nce of j ituhe* 
One Inch of rib U nw tori aub|x , rloatenllv (I ig 0 

0 e fmiml tlrnt in the adult nml con* Ion* path nt 
a rtmple expedient apnre* the jutleut the rtnxk 
of the Mum! of rib re*evtkm with the va^tn tome 
m j'orttkm he N eixamrnjnxl to clu w n h w lump* 
of ke nml while he mint he*, ix» dix** the amjtoon 

l hi* little t rik k aer vea na n renllv vnhmblv jmalik 
adjuvant to local nmeathealn l lit mmtnrt* la now 
attcmlevl to Ihc ixirietal l'knini la lujct tnl w Uh 

1 l^ r oent novvx'nln mtlution anil la hniaev) for 
a (lb Inner of tluve fourth* of «n Inch na tin 
pleura la Inclaevl tlte Index tiuger h Immmllnteb 



t'U ‘ '*l»V< onlUne lUp ami lt» telatkm to le 

^r\lnlt*ulv'ov't rlk 


uUTvxlucvd tint* pinning tl\e i^x'nlng nml prv 
vruting Mh ihe emotvlim of the kln^t nml the 
m^ret.* v'f nir to the pleural ctu Itv \n cmpvenut 
I utton prqvnevl bv nllnk'lilttk to the lower imlt 
of It* outer (lunge n pkve of mUx-r dim i'j 
Uk hr* wide apllt up to within \ Imhof thellnnge 
nml thtkmgh wlikn n atnnm tenmvtil ntrlng 
of bmklevl rtlk I* ihrradevl (blj^ 4 ) la Introduced 
duni'h evi'lrathx' tb»K 5^ «’mI the entire llnp 
ImnuxlUtelv reidneed nml pre+a\»re made hv the 
Imgkr of nu n**l*tnnt u\xxt the akin ovrrhlng the 
knnnl v'f tlie button prevrntlng or lm|>edtng (lie 
c*k'tiix' of pu* Hu wouml 1* iH'w ticked with n 
alngle auture nt the mkhx'lnt of the tmrtiontnl 
nnn i»n each aide kd which the bah tnllevl mblx'r 
klnm I* brought twit tl»e removal airing nlao 
k merging l»ealde thla auture lire vertkul In 
d*km* me clo*c\l cnrefullv nml nccnrntelv with n 
aultable munlrr of Mkhel kll|>a, one or two vllna 
nl*v> Mug pheed In the Internl r\t remit Ira krt t lie 
horiroutni wound l Hg ^ 

IfiimfiUatr /* v/o/rro/i re core otul o/eio/m* 
</>cj\mg If it l* con*ldefrd wlae to nltow the 
ihrat tonnptv ImmekHnteb (lie linger pir**mr on 
tlm tlnp l* rruM'vrvl nml tlve llnp funclkma with 
expiration or konghlug pua la aren to |xmr out 
along the mblx'r dnm earn ping Itom the un 
antmeil hmirotilnl wouml with inaplratlon the 
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III * FUp kv»ird»fxnitnf nncWrijiQ*«trnctiire«a*i 
iodic* tin* the namonij r*c«Jty (w raeetinj Um 6Lcn 
erf Lb* Ul Wtrma dors 

flap instantly plugs the opening In the button and 
prevent* the li igrej a of *u to the cheat and the 
expo noon of the lung b initiated with tbe taking 
of the first breath. The nropfe mechanics of 
thi* procedure are illwtrated In Figure 7 If the 
coruhtlcn of the patient is *uch that tbe wigeon 
fed* that a lets rapid emptying of the chat i* 
wise a pure pad U substituted for the finger 
preswur of the assistant and this pad f* held in 
place by an adhesive Strap applied after the dress- 
ing of the vertical ittdiioc*. This Wrap can be 
released from tone to tune in the first *4 hoars 
after operation, and d iscarded at the expiration 
erf this period. Foe the droning of the vertical 
tncWom a ample form of prepared droning is 
convenient thj* may be modft by padding with 
gftaxe a horseshoe-*naped form of cardboard or 
other uH table firm material of Correct dimensions. 
This 1* applied with the point* downward extend 
lost below- the level of the boriamtal indtoon 
sad with the rounded portion of the horseshoe 
well ibow the level of the pleural opening The 


n* 1 IjibrfnMi dord nacctrd, «od portion 0/ ri> r#- 
mcYrd **bpOTo*LeaIJy PVvrai tsckkrS indicated « * 

trap-door'' Oar present loekkm b • straight Unt- 
il omootal portion of the indalon b left andre^ed 
except for fluff-gaurc to catch discharge no 
pressure upew this portloa ol tbe inchi c® being 
permitted 

S*htsrpte*l fc-ra/ir* car*. Tbe partepert 
tire care consist* 0/ replacing' tbe*o«led flnil-gaazc 
dressing with fresh giuxe a* indicated. The 
nntient b out of bed usually within *4 hour*. 
When \ ray examination Incn cates the complete 
expamfcm of the fung the button b removed by 
traction upon the removal Wring The wtore 
and dips are removed not earlier than tbe eighth 
da> and alter removal of the dips tbe vertical 
indnocs are wrapped the granulating ares* at 
the horLrontal arm are treated by appropd* 1 * 
application*. 

It a our present feeflng that are have been over 
timid in removing tbe button and that oar present 
average ol 9 dav* b modi loo kog; Tbe c*»ei 
coropBcflted by bronchial fiituia, as indicated by 
varying grades ol pneumothorax require that 
the pleural negative pressure drainage be c«v- 
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Flf +. "Homo-nude modification of WH*On empyema 
wrtton thoving *tout " remora 1 airing and apron of 
robber dam *r*ed to outer fUnjr of button. 


tinucd until healing of the pulmonary fistula 
has occurred and no time limit can be set In 
thb group of cases it will be wise to permit the 
button to re m a i n in place until the pneumothorax 
h*s disappeared, or until such time as the surgeon 
feda that the parietal pleural wound has been 
sufficiently established to maintain pleural nega 
live pressure until the expansion of the lung has 
been completed. Lung gymnastics may be in- 
dulged in. 

The operation described during its develop- 
ment, has been modified in many ways. In all cases 
generous flaps and rib r ese c ti ons have been made 
ffie dimensions of the flap as given — four Inches by 
*oux inches — are suited to the average slender 
patient. In the stout patient, ana the mus- 
cular the sue of the flap should be increased and 
in children it may be a little smaller but not 
m f U k 13 success of the valve action 

01 the flap to err on the small side Some patients 
nave had no button some patients have had the 
u f Un °dified Wilson button some have had tubes 
ot varying lengths the outer ends of which have 
been sutured beneath the flap some have had 
Jobber dam sutured beneath or to the flap some 
f^ve had sutures instead of clips. 

rbc form described this operation is offered 
the best form of treatment of acute empyema 



with which the writer a familiar, for the following 
reasons 

1 It is physiological m that it takes mto con- 
sideration the normal condition of negative pres- 
sure within the pleural cavity and raped: it. 

2 It is a dosed method of drainage and remains 
so from beginning to end of treatment. 

3 It affords adequate drainage because of the 
generous opening mto the pleural cavit> made 
possible by rib resection with the further ream 
Ing action of drainage apparatus of our choice. 

4. It permits early operation m empyema before 
adhesions In abnormal positions of the lung have 
occurred without the dangers resulting from 
"mediastinal flutter and collapse of compressed 
lung 

5 It can be done under local anasthesia in 
adults our youngest local amesthesm patient 
was 13 

6 Because it is completely a closed drainage 
it can be done safely in children under ether 
anxathesia. 
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Fag 6 Hap replaced «rttgV median suture In 

kraer portion of lUp, m it_h ertfcal motions rlowrd with 
Wlchei dip*, and fiah-tailed rubber Ann drain emerging 
tnxn awntured Iowct portion of (Up together *ith re 
moral ilnnjt 

7 It ibruptli cult ibort the aepii* due to un 
drained or incarDjdeleJv drained, pus, tins rc- 
Jieving the organs of excretion of their ovefbravj 
burden 

8 It shortens convalescence One of our cases 
a ns eutireK healed m ro davs, in spite of a chest 
which held the maximum of pus at operation 
(Case^l 

The follow inj; brief case r£sum& are submitted. 
Thn include toe last 35 amaecutivc cases oper 
atetf on on the First Sorpcal Division at Fordham 
Hospital and in private practice. All patknta 
were operated 00 by the writer with two ex 
ceptiam noted below 

Co 1 1 h ferule 41 year* of age. Operation for 

Liln amil ot»lRKlJao d*r* later operation for acuta 
lnftammattcm ot the f»H blaadrT dtoierOTitrctamy Con- 
valescence from second laparotomy complicated by paeo- 
moetia. 1 ache days after aceood Upa jWu o y empyema 
developed I lap operation m done on the fmnteenth 
poatoperatne day ninth rfb wb resected do button was 
tried neneral aruratbraia Sobaetpieiit course was caev eat 
fuL Cured 

CaM j. C N male, aged 9 yta re, had pneumonia. On 
the eighteenth day e npijem* wa* dlwgnoaed. FVp opera 
tloo m done on nineteenth day Ninth rib *w resected, 
no button used. Recovery area ttnerrstfaL 

Cam j. C L. male, aged ri yeaa. «u admitted to 
hospital, with e mpy e ma . Immediately flap operation 
was done eighth rib was reaected Patient diaebamd 11 
day* after operation He returned (5 weeks latar with ab- 
aceaa beneatn flap. Hap was looaeaed th a* allowing pa* to 
eseapa. Subsequent recovery was *110x01/01 


Cam 4. K. C-, female, aged * years. IXagncah por* 
mooia and empyema, flap opera t*n audooa day foflow- 
irg adfid*Joc to hoapltah Groera] anawtbeala <n aard, 
ninth rib was reaected no button a a* used. Theresa* a 
profuse ijiarhaiyt of pus. Sepals was unchecked and 
patient died 5 days after operation. 

Cast j C £L, male aged r 1, was admitted to bwpftai 
with diagonals 0/ empyema. I lap operation «n do** 
ooder jrneral sawstbrria. Ninth rib an resected, aa 
button. \ large quantity of pos was evacuated. Teepee 
attire became normal following operation Kecorerrw** 
aneventfoL 

Cast 6 . Q M male child, was swflerlngailh eopyrraa. 
Inuredjate operation was dooe, the ninth rib being rerett 
ed \o bn It on was used. Coervmkacence was gcod 

Car 7 C male aged ja, was admitted to the 
bosoftaj a 1th empyema I lap operation *0 dot* us- 
rordlately Patient coughed up about a quarts of thick 
yellow pui He left hcryJtal 14 days later Improved bat 
running a temperature of too degree*. 

Cam 4 C. J male, aged 14, wa» operated ajrec aa 
admtsaioo to the boapftaj for r u ptured nngreaoD* arpewfli 
with general ptntcrdtb. Taenly six days k ter ha sad left 
lower bbe poenmoaia C nr month later a flap epere dots 
wa* dowe, the ninth rib was r ej ected. No button w»t o*ed 
Tarnty five day* later t emp era tare <11 normal, the 
wwmd wa* dean, and padeat was discharged. TV tafert 
ing organism was the strep tocmxua. 

Car 9. P M male, aged 36, wai admitted to the 
heagataj with hhrtory of 3 month* of cough. Two d*)i 
later paracentesis ga 0 pus from which no ergardangrrs 
Hap ooeratloo was dona under local «n**thed* TV 
doth rib waa reaected. No button used. K rubber dare 
» a* sutured to tba tnder surf art of the flap Thera ** 
pco/uaa and contfanoos discharge after operation. There 
were Intermittent rises hr temperature Pa bent aw dis- 
charged cured. 

Cue 10. IT J male, aged 9, wi» dmhted to tV 
ho^atal, with empyema. Pas cahura showed staphs 
lococm and dlplorocd Immediate flap opera tkn *« 
done with ether awatbewia The ninth rifi a** rewetnL S 
(part of po» w** araruatrd at epe ration. Rahber risso* 
araio placed under flap . Patient made good reemery 

Cam n K. II fesaV, aged »o year*, waa admitted 
to the boapltal with ropy etna. Caltnre of the pas «h o*fd 
atreptocoiXQ* ramose* capsalatu*. Immedlats flap 
alien wws dooe aadcr general a tnatbeala. Th* tndhnb 
wa* rea ec t ed. A rubber dam was sutarrd to th* ot|drr 
aerfaca of the flap no button. Chest drainage stopped at 
end of arc cod meek, temperature roae and patient had 
olent attack of coughing foOowed hy procure dlwkaree. 
Cheat waa dear to X ray and sputum wa* ttegatfro far 
BadBm tnbercafaals. , 

Car 1* C. C &, nwk, igrd ro, was admitted to 
hospital, with poecnvriis. Threw aetk* later V bed Acflt* 
aWostfoal symptoms- Laparotomy shoaed 
Fpmdis with peritodth. Tire* week* later empytt** 

wa* demonstrated. A flap opera tloo waa (Vxw w ta* ngnt 

aide. The ninth A was r ea ected. $« enter* day* “ Irr 
e m pye m a was fowwd on the left side A flap epertlic* am 
done and the trath rib wa* resected. Culture ire** 
rides stcraed pcmmococd and staphylococci. P*omt 
dmdoped pow opera the parcboslfc Ua ■»* dbckarrw 
hrmrored. Peraooal u t nunun l ca tlow reported t»t«. 

Cam i3- A R. male, aged re year* wa* ad^trrt w 
the hospital with symptom* ol abdontnal pain 
kttr empyema dlagnoria w» eatabJbberl. 
with reaectloo of ninth rib was dona. Buuow aa. 

The Cap *0 Hired a ith rabber dam. Patient m*dc gooa 
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Cue 14- J G., male, aged 30 youx, wu admitted to 
the hospital with dislocation o l hip lie had pos-tanns 
tbdic pneumonia, with lung abac ess irxl 1 complicating 
empyema. Flap opera ti an with resection of ninth rib wu 
done. No button wu used. He coughed up i quart of 
foul smeIGng pn*. Culture allowed staphylococci. He 
made a good recovery 

Cue 15. A. V-, male, aged 3 yean, was admitted to 
the hospital, with empyema. Flap operation wai done and 
nmth rib resected no button. Prematura adhesion of flap 
required loosening Patient made good recovery (Figs. 14 
and 13) 

Cue 16. II W female, aged « years. wai admitted 
to hospital In labor Pneumonia developed 4 day* later 
protracted sepsis. Six week* after delivery empyema wu 
dacovtred. Flap operation with r ej ec tion of eleventh rib 
wai done. Puj m InirmdhU- *0 tenth rib was resected- 
Localbed empyema waa reached and drained with a tube 
•dured beneath the flap Patient made good recovery 
Culture ihowed gram positive dlplococd. Local annthen* 
was used. 

Cue 17 MR. female, aged 53 yean, had pneumonia 
followed by signs of fluid in cheat- Cbeit tap gave sero- 
fi brboq fluid of negative culture. X ray ihowed lung 
•hace*. Sarrlcal consultation wai jought 1 months after 
a dmin km . A flap operation waa done trader local ann- 
thola and ninth rib waa rejected. Thick, foul smelling 
pta was obtained. Convalescence was complicated by pre- 
matare adhesion of flsp which was loosened. Patient 
®ade good recovery Cultures alwayi were negative 
■? ^Flgs. loail d 11 ) 


Case 18. 


, female, aged iK years, was admitted 


to hospital with empyema. Flap operation waa done 
rawer ether anaxtbetla. The ninth rib was resected. A 
m >’ thick pleura was found with yeasty smelling pus 
oo batt on. Three days after operation X ray examination 
*boww a collapsed lung Ten days later the X ray re- 
' tiled an expanding lung Good recove r y followed 
, 10 - I* S„ female, aged 5 hnd pneumonia. On 

thirteenth day a diagnosis of empyenm was made. A chest 
“P K* ve greeniih pus ataphykxrocd. Flsp operation was 
*®e under ether anaxthesia. The ninth rib was resected . 
«Utrm i nserted. Button was removed on ninth day good 
recovery 

F S. male, aged 56 years, had pneumonia. 
uJfTWEis of empyema was made on twelfth day Chest 


tap gave thin greenish pus showing coed staining charac 
t eristics not being described. A nap operation was done 
under local anastbeik The ninth rib was resect ed a 
button waa Inserted and removed on seventh day Pre 
nature adheikm 0/ flap occurred. The flap waa loosened 
and patient made a good recovery (Figs. 1 a and 13.) 

Case 11 E. F-, male aged 45 had pneumonia r month 
previously He suffered from pain, cough and foul ex 
pectoration for a weeks. \ ray examination showed lung 
abscess of right upper lobe secondary empyema. Cheat 
Up gave streptococci In pus. Flap operation was done 
under local anesthesia. The ninth rib was resected. 
Twelve ounces of fetid pus was evacuated. Convalescence 
was complicated by premature adhesion of the flap The 
flap was loosened and patient made a good recovery from 

T yuma. The lung abscess persisted. 

axe si A P male aged 4* Patient was received 
from Medical service with diajpona of postpocumomc 
empyema overwhelming infection other evidences of 
pysemia Chest Up gave thin foul smelling pus. Culture 
showed a Gram negative badllua and Bacfilus Sabttltt. 
Flap opera tme was done, the ninth rib being resected and 
a button inserted Pus became thick and creamy on second 
day after operation sepsis unchanged. Patient died 30 
days after operation. 

Case 13 H S male, aged 51 had suffered for 3 months 
with chest symptoms of long abscess, profound sepsis, and 
emaciation. \ ray examination showed three Hold levels 
in the lung definite abscesses. Thera was a secondary In 
fectlon of the pleura with th i ck greenish pas flap opera 
tion was done and eighth rib was resected. The pleura 
was thick and adherent to the necrotic long There was no 
odor to the pus which was chocolate colored Button was 
Inserted ana removed on twelfth day Good recovery 
followed operation with healing 0/ pleural lesion. Sub- 
sequent examination! Indicate background of tuberculosis 
Case 14. M G male, aged 6>^ years. Twenty days 
before operation patient had measles 8 days later pneu- 
monia. Chest tap gave thick foul smelting pus which 
showed pneumococci 00 culture. \ flap operation was 
done ana the eighth rib resected. Button was Inserted and 
removed on fourteenth day Convalescence was compll 
cited by diphtheria Patient made rood recovery 
Case sj M M male, aged 7 had a right sided pneu 
monla 1 month before operation. Chest tap previous to 
operation gave thick greenish pus. The flap operation wai 
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the craet ol Lbe prcomonli. Cbot Up »\e thick pm 
cnlfflrint streptococci end itiphyiococri. flip opeutloc 
in dene under local inwit beiu- The nbnh rib mu re 
•erted,* button inserted. RccoTery wisgood. 

Caie iS F T male, iged 6. Two yars previcraly 
futient hid pneumoed* followed by empyem *. Open 
open doc ni doo« then. I’lt lent m i drn itted to ho*- 
pitxl with poeumoni* on him side. Twraty-ein« d*_n 
titer chat upp ( p« which ihowed itifihy locoed oo 
cnhure. ll«p open! Ion ni carried oct. Pm ru f«md 
escaping from the pletmJ a Ity between ths rib* it siU 
ol drebuge of pervious opmtlan. A battoo wn Inserted 
t fhU paint between the e%hth ind ninth rib*. No rib 
warac'Cted Pitknt nude food itwioy 
t'vli *) A JL, mile igrd 6, bn! enipyem* following 
pneumonia o* eievemth diy Chat Up ihowed poeu- 
rax ncd. Flip open tiao wu doe* and eighth rib resented. 
Button * n inserted Th« button *«* renwvtd os fifteenth 
day Good rectneTY followed operation f Figures 8 md o.) 

Caii ya. E F ferule, tgrd 13 hsd empyema foOowin g 
poeun-wnu. I>ligoo*fs rrade twenty first diy Chest tip 
showed pneumococci oc colt are Hip operation w is done. 
Good bet ikrw rec o eety followed, coiqplkited by tb« 
neceulty foe remmisg tnoer flange ol bwttoo which re 
nuined behind when mocml siring broke. 

Cm j J R mile iged <H, bad emjp-rmi coenpilcit 
bg pneumonia, on elerenth diy Chat Up rwraleJ f*u 
i bow Log loeunocTxri oo cultor* rkp operation wu 
done mda loci I irue*thali The eighth rib ni resected 
and * button inserted TS* battoo wo mooted oo 
Hurt reoth diy Good reem cry follow «L 


Cin 31 E. XI., ferrule, ifrd *, h»d mealei 5 weeks 
previous to operation compllcitea by aruU otitis nedu. 
Sfr week* later empyema w*i dkcorerrd. Chat tip p c 
culture ol pneumococci. n*p cperetioc m dace inder 
ether uu-wtbai* and eighth rib ni resected and bat toe 
inserted. The botlon wu removed oc •crenth diy Good 
recmtTy followed. 

Cate 33. FL, «grd jo, had ciupjcau which wu <& 
covered 1 month idler poetunonli. Flap cprntic* wu 
done Tb« chat coctiined mirimum ol pu*. Battoo wn 
inserted liter retention ol eighth rib. The btrtten wn 
rrmoi ed 00 tilth diy Tb* wound wu entirely haled eo 
the tenth d«y 

Cate 34. E. R female, sgrd 4 month*, ciwtttw* 
following pneumonia hbp operation and resect k« d 
eighth rib »*s done Dallas was inerted. Pitleil nwir 
1 goad recmei7 CDOialr*croe* was dckrrd htn« «1 
coroplet* failure ol tmian ol verticals. 1 Up functixed 
perfectly however CVrrd drmfruge pereterd tkrourhixd, 
md Inipertion ol the ire a of rib resection oc the fifth cky 
bw daitioa ol tlw thp, showed that the pleurml Iojoo ws* 
then baled 

Cttt 35 1 \ S, rule seed »S, hid po*tpoe»s»sfc 

empjemi. Culture showed ttreptocoed. 1 kp opeali* 
ind resection ol eighth rib wu done. No button wu ased. 
Renoi r ry wu good si though dekytd by tendency to 
prermture bewhng ol the flip. 

Cue 3<5 XIrs. HcO fetmle. sged jes hid ejnpjerw 
complicstlng pneu rre w ib onmrrinf during ruerpenam. 
TUP operetion *nd reaction ol eighth rib with no twttoc 
rewiited b good rente, cry 
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PRIMARY CARCINOMA OF THE URETER 

W w SCOTT MD F-A.C-S Rochester, New You 

From Th* Departnat of Scxaery DtrkJc® of Urology Uafrynity of Rociote SciwoJ of llofidn* ud Dwrthtry 


A REVIEW of the literature on that relatively 
rare disease, primary carcmoma of the 
ureter seemed to indicate that in addition 
to presenting 2 cases of this character an attempt 
should be made to determine m so far as possible 
the end results in all acceptable cases reported 
heretofore, with the hope that further information 
might be obtained concerning early diagnosis, 
proper treatment, and prognosis. By means of 
correspondence with each writer on this subject, 
or the clinic from which the case was reported an 
effort was made to learn the present status of 
each case that was reported well following opera 
tioo. Hie writer is indeed most grateful to all 
those who obtained and forwarded further in 
formation concerning their cases. 

Due to the tendency toward more frequent and 
cartful necropsies and the marked progress m the 
technique of urological diagnosis, primary car 
cinoma of the ureter has been found with ever 
increasing frequency during recent years. Wising 
and Blu reported the first case in 1876 In 1896 
Hektoen, in reporting his case referred to 2 
others in the literature The first correct pre 
operative diagnosis was reported by Albarran in 
1903, and at this tune he was able to find 10 ac 
cep table cases in the literature. Richter in 1909 
found only 1 1 cases. In 1916 Schmitt reported 20 
cases, and in 1933 Meeker and McCarthy found 
33 cases of primary carcinoma of the ureter 
Kretschmer m 1939 reported 36 cases including 
his own. S11 years later Rousselot and Lamen 
were able to find 50 cases including their own. 
The writer in a review of the literature finds 59 
cases of primary carcinoma of the ureter, and in 
addition presents 2 more. 

Because a study of the literature on this subject 
at once indicates that there is a considerable 
difference of opinion as to just what constitutes a 
tnie case of primary carcinoma of the ureter it 
scons advisable to state briefly the conditions met 
by all cases included in this report In the first 
pUce the gross and microscopic descriptions of the 
tumor had to justify the diagnosis of carcinoma. 
Next it was necessary' to make certain that there 
no possibility of the growth s being secondary 
in a primary tumor located elsewhere in the 
Ettffto-urinary tract Lastly it waj necessary to 
Prove that the ureteral growth could not be due 
a metastasis or direct extension from some 


point outside the gem to- urinary tract It is our 
belief that the 2 cases to be presented meet these 
requirements. 

Case r CJ), S.MJL, No. 40064. aged 55 years. 
October 14, igso. Pitient complained of pain in the right 
side of back. Fourteen months before admiwiixi to the 
hospital the patient noticed a Ridden attack of pain m the 
right kidney region and radiating llightiy anteriorly 
Jforpida wna neceaaary for relief. One month later be had 
a similar attack, which wu accompanied by harmatuna. 
He consulted a urologist, who encountered an obstruction 
of the right ureter which he waa unable to pau. An 
operation warn advued but refused At interval* of a month 
or two he had recurrent attack* of dull pain in the right 
kidney region and hematuria. The hloodm the urine never 
appeared in the form of wumuhaped dots, but was evenly 
distributed in all three specimen glasses. There wa* no 
hbtoiy of ralruH. The patient had loat sopoonds In wdght 
during the la*t year and did not feel to Wrong a* formerly 
The family history wa* mi i mp ortant The past history 
revealed nothing essential. 

The patient waa evidently a little anaemic and lhowed 
firm of recent la* of weight The heart wa* moderately 
enlarged and the heart »ound» were faint The blood 
pressure wa* iyo-90. The right kidney wa* palpable and 
it* surface wa* wrxxith There wa* a Httle tenoeme** In the 
right upper quadrant The prostate gland wa* lhghtly 


itory examination* revealed Blood — white blood 
cell*, 5 020 red blood cell*, 5 jTryxo haanogioHn 78 per 
cent Waasennarm reaction, negative non-protein nitro- 
gen 31 milligrams per 100 cubic centimeter* urine ibowed 
albumin -f many red blood cell* and an occaiicmal white 
blood ceil no infection. 

Phenolaulphanephthalein te*t revealed output for first 
half-hour 47 per cent, *econd half hour ir per cent 

K plain abdominal roentgenogram showed marked en 
largement of the right kidney It wa* negative for calculi 
A uroadectan stereoscopic pyelogram thowed a normal 
kidney on the left tide and complete failure to excrete the 
drug on the right aide. X ray picture* of the thorax, 1 pi tie, 
ana pelvic bones were negative for roeta*ta*ea. 

Cystoscopy wa* carried out November 3 193a. Under 
caudal ameatherfa, to cubic centimeter* of 3 per cent 
procain, the bladder and a portion of the prostatic urethra 
were studied, without discomfort to the patient There wa* 
■tight enlargement of the prostate gland. The trigone on 
the right ode seemed to be shortened and there wa* slight 
inflammation about the nght ureteral onfice which ctid not 
present the typical picture of a tuberculous Infection. No 
function wa* observed on thi* tide. The left ureteral orifice 
appeared normal and the function seemed to be good A 
wax tip bougie wa* passed a boot to centlroeteri up the 
right ureter where it encountered an impenetrable ob- 
jtractioc. ho characteristic atone scratch wa* obtained 
AD attempt* to po*a the point of obstruction met with 
fall ore. Toere wa* definite tleedlnff from the right ureteral 
orifice following the instrumentation, the Mood flowing 
from the orifice in a more or less continuous, oopkxi* 
trickle. An obstruction probably due to a mucosal fold 
was encountered at about the *une level on the left aide. 
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Said in which there lire a few small dot* of blood. The 
cahxt* are greatly dilated and the cortex thin. The nrac 
o*l surface la Inflamed, suggesting an infection* process. 
The ureter b dilated. No tnraor Is present In the renal 
P^renchrma, the pelvis, and the portion of the meter 
rtnwred (Fig i) 

A t tached to the lower end of the ureter b a circular 
portion of bladder i centimeter* In diameter fast on the 
edge of the orifice b a small tumor Implant The mucoaa 
•hoot the orifice l* Inflamed and cedematmta The lower 
third of the ureter b dilated. The wall i* thickened and the 
rmjcota inflamed. The upper portion of the middle third of 
the ureter b filled with an indurated man and b about i 5 
centimeter* In diameter and 6 centimetera in length Above 
Iii ?? JDr r ™*‘ there is about 5 centime ten of ureter 
»nich in all retpect* resembled the lower third (Fig 1) 

llumcoflt fathoUry Histological specimens man the 
oaoey 'were negative for tumor The picture presented was 
iSretku^ 1111 * t * T1lDCtt * bydroDephroab plus moderate 

Histological report of specimen of ureter by Dr W B 
Hl JxnT 1 *' R Ht0 *'gic*l sections from the ureter show a 
papsUaxy transitional cell carcinoma similar Id type to that 
'«tnd frequently in the bladder Along the ureter one finds 
5**es of transitional cells lying beneath the mucosa, aome 
01 .I™ 1 *k° w ccntr *l d ege neration- The picture Is not 
UTibie that seen in cystitis cystka. The cdb forming these 
Masses become more anaplastic as one approaches the main 
Portions of the tumor are formed of large masse* 
WceOs with a central core of fibrous tissue and ve**eU- 
these represent paphbe which have been cut acres*. In 
olhCT areas there are Jong papillary projections of fibroin 
tnme carryim; blood vessels, and these are covered by 
rpuneOum, the number of layers of which vary con- 


siderably The stroma is formed of delicate fibrous tissue 
and It appear* erdematou*. The muscular!* 0 i the ureter 
shows no evidence of Invasion (Fk s) There Is some round 
cell Infiltration of the mucoaa- Some polymorphonuclear 
cdb are seen in the tumor which b necrotic in portions. 
The individual tumor ctfls are of Interest because of the 
varying tire and shape. Mitotic figures are very numerous 
and all stages of division appear to be present. Some nuclei 
appear hyperchromatic, while othen are pale and vesicular 
Tumor gbnt cells are plentiful and show pink-staining 
cytoplasm with large hyperchromatic nuclei or multiple 
nucha (Fig 3) 

Case 1 1 W P S-M II No 57678, «*cd 36 years. 
February 16 1931. Patient complained of pain in right 
thigh arid foot, recurrent hematuria, and pain in abdomen 
In the Spring of ipto the patient experienced drawing 
sensations and pain in the right calf and thigh. Several 
months la ter he first noticed pain In the right kidney region. 
In the Spring of 1931 he observed blood in his urine and a 
burning sensation with urination During the summer the 
pain In nis back became quite intense, ana although he was 
under the care of a physician he obtained no relief In 
June, 1031, bl» right tide and leg mere bruised in an auto- 
mobile aeddent, resulting In sEght Immediate discomfort. 
However a few dayi later the pain in right kidney region 
became more intense and constant and began to radiate 
down the course of the right ureter to the groin. Two days 
after the aeddent the patient had grosa hematuria on two 
occasions. One month after the aeddent a urologist was 
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nWalted, who found a »*» to the right kidarr re&x aad 
obatroctlcc of the right areter with complete toaa erf face 
tloc of the kidney V right nephrectomy ru performed la 
NomabeT ijji by Dr David Melts. of the Unrhertrr 
General BoapitaL who found a markedly d. dated kidney 
the peM* of which on puny time* Larger then normal cad 
filled with blood ck£a The arperend <rf the meter was alao 
explored, cod no ttnaoe found. The (pedum removed wa* 
carrfnjy atoefled by Dr I straw G*»p*r pwttarfoglrt of the 
hwfftcl, who found do nnnw and tnwde a rro*a and tcJcm- 
actipic chagnoda of hydrooephrotlc atrophy of the right 
Vld-ary The patient Lad an rmevestfal courelescence from 

hh nephrectomy and fdt ranch iiryrev ed when dbefearged 

froca th* bMpftil. December j 1931. However. ft wai wot 
before hh appetite became poor cnrtsitpatlc* became 
InmUoome, and finally eornitln* occnrnpd. At tide tfana 
blood appeared in hi* stool*. On February 16, gjx, be 
vJtrd the out -patient department of the Strong Memorial 
Boapttal, ctopiaiahn tooee 1 *- - •-*-*■* 

tirfgn, iff, ana aaiie than o 


aboT*. It wai found that ha had atrophy cf right twitoct, 
thigh, and calf beylnr-fog atrephy of debt uiV *3 
obhteradoo of taha aad calcaocnra Joint There ni n a 
paJpahte abdominal m»M, bat there itia anal hhb k tie 
epper end of the nephrectomy wound. He was advised U 
enter the bo«pital for farther at ody bat refnaed Tea diyi 
lateT be came to the mv-Tfeocv department compfainhf erf 
naln and troaa tn the epigastric region. Sir dry* before W 
had toddedy CTTveriewed a tharp pain t* the rpig-utrfc 
repioft, aad on palpation fdt a t«s*. Thh pain wai akamt 
cnotianow ana wu complicated by na**c* and 'ocritfaf 
Eaticy intensified hla pain. Be wu til Inf mineral oil W 
hrwrre daily bowrl mwinrat The Wool* were brown aad 
wrfl formed He aho bad pain to the richt kidney region 
and radiating down t groin and right rMyh 
The family hhtory waa nnfemortint The part hwtcey 
*«* nepatke ererpt for aa aahjtch of the right anile da- 
ta <Weocayxhth x> yean before cdraMcn. 

The patient showed e\ Hence of recent la* cf aright, 
lb* tempera terre waa t J decree* C. and hla poke ijn. 
There was a draining tiaos at the open rad of hb arpturr 
many wound. V ml fairly bard maw, with sightly 
rounded rdgrs, was feft in rnkUtoe about a emtkarten 
bc\t the rsraWBcos and eat ending up to the aiphtif 
pence**. The cuss, which moved with rryrfntofy move- 
menta and could be dhpiaced sBghtly in each btml 
dhrctioo, extended abowt 4 ten timet era tn either die of 
the trddhne. Muscle «pewn and tendemesa mn the rrrVu 
occrgrfrd bs the masa were absent OlheT porith e r*y»» 
fiodinga are not coaxidcred e*a*nt£al (w tbia ca*e. 
Ltl^rckUrt now wartewr rn eakd the foflowtr* 

Blood — white Wood crOa, 1 jjpoo hwroogVAan, 6j per 
cent The rnnne was negatfee for aogar and a Ibaato. 
There were a few poa cefla but wo red blood cell* 
ibdoenlnal roentemorram was negative 
It waa thought that the patient had erthrra waIVde« 
abaceaa erf the abdomen oe a canrtooma of the atoowch cr 
traim me coiou 

Ofimtiem kn rcploratoer operation wa camrdoetawi 
it waa found that the masa in the abdooaen was die to the 
rapture of a cardnoenatroa growth erf the tranreme crie* 

with an eariy abvew forma tioo The abwew waa dramfo 

and a cnlortorny performed The patient ran a downMl 
course dying «t the aecond day after opera th* 

Izttfry f«rf p It waa found that the patient had «° 
endifferentiated type of carcinoma cf the tren*' erv c*« 
with metastaws to the mex-nten" gland* There wU » 

assail dniniag ala or to the re g kai lornjeTfy occupied brtee 

kidney The wer end of the meter wa* free from toa** 
but the middle and lower end* were fiDcd with a joj*3«y 
r/in rt h that Invaded the nrrtrral hoohi ha m anT 
There was a aeaaU pa pCIary growth ertending thn*cn ** 
rkht ureteral orlhce Thenteter ww*uamanaded b y a *** 
of easy adherent fatty tlaaoe In the lorrrf t ed_ WC*' 
Mrtastaaes were found m the ret reperiteme*) brrapb eu»o> 
in th* regiow of the renal eteeb in the right *iir aad in 
reta cara (Fig. 4) . „ _ 

Hhtoloelcal report wa* made by Dr TV B 
Hbtokckt] rectkrt reveah an enlarged ureteT with 
temen, which la ccer^leieiy filled by » P-pfT.ry 
cell cardnoana. The papfflary peofecticwi arr *W . 
formed mottly of la.Ven of epftbeHal cell* »>“ j* CTTt | ! ~ I 

core erf tbrou* llwoe in which the > eweUewwr*- TbertJ»J 


h sharply dewarrated, with no inihratfcc t 


but there are Ltrga spaces in the ujn*nilari» * hh* « 
pleteiy Sled by ttnmr ctB* (Tig j) ’ rhf - U 

of these aefid rnvwes Wire undergone neewek *™***TL, 
calchim deprwltk* fc* c»ae ate* of dead tkaae The 
ceB* art not aiarledly anaplastic I 
present (fig 6 ) 


t sritotjc figare* * 
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The un*Il thrombu* max in the ran car* prove* to be 
formed of tumor and the connective bxue about the vein 
b in fi ltrated by maxes and itrand* of tramitlacud epl 
thdlal ceDa. The retroperitoneal connective ti**ue also 
ahm invasion by tumor -with lymphatic, channel* oc 
chided. There b cotulderable necroib with aome caldum 
depodtloe (Fig. 7) 



quency of involvement of the following organa by 
metastases ww retropentoneal lymph gland*, 17 
liver 9 lungs 8 pancreas, 2 bladder 2 opposite 
kidney 2 and once each In the adrenal, spleen 
pericardium, pleura, pelvis vertebral column and 
skin It would seem that metastasis from primary 
carcinoma of the ureter occur* earlier and more 
frequently than from card noma of the bladder 

LOCATION 0F GROWTH 


PATnOLOOY 


In the absence of a uniform type of nomen 
datum it b indeed very difficult to present an 
accurate histological classification Although a 
review of the gross and microscopic descriptions 
of the tumors classified as medullary carcinomata, 
cylindrical cell carcinomata, etc. suggests that 
*ome of these might ha\e originated as papillary 
growths, it seemed advisable from the standpoint 
of accurate reporting to retain the original 
diagnosis. The various types of tumors and their 
frequency of occurrence are shown in Table I 
Metastases were demonstrated in 33 of the 
while In 8 others nearby structures were 
involved by direct extension. The relathe fre- 


table l- 


*r*» Ik 

wiiuj 


VARIOUS TYPES Or TUMOR IN THIS 
SERIES 6l CASES 






Truant a 

Tot*] 


The site of the primary' tumors m this series is 
shown m Table II 



Fig 7 Choract eristic tramitiocul cell papillary car 
doom* ftnictarc found in thrombu* max In vena cava 
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TABLE EL — SITE OT GROWTH 6l CASES 



Id a mull series of aw roch u this the fact 
that the right ureter U involved a little more fre 
quently than the left b probablj of no significance. 
However it a interesting to ipeculate ai to the 
reason for the involvement of the low er third of 
the ureter in 57 per cent ai the cases. One wooden 
if it 1* for the ume reason that bladder tumon are 
found more frequently in the region of the ureteral 
orifice and trigone 

AOE OT TATTEWT1 

In 60 cases the patient • age was given The 
youngest patient, who was reported by AI barren 
was 33 yean of age and had a papillary card noma. 
The oldest patient in this aeries w»* a man o f 89 
vem, who hod carcinoma of the left ureter 

The average of the pa dents age* in this aeries 
waa 55 7 yean. It b interesting to note that the 
disease occurred with equal freouencv In the fifth 
thth, and seventh decades of life. 

Tin DLAGNOfllfl or TKMARY CAROPfOUA 
or THE URETER 

SrmptoMi Although it is true that the most 
common symptoms of primary carcinoma of the 
ureter are not characteristic of this disease alcme, 
nevertheless their presence may prove to be the 
deciding factor in arriving at a correct diagnosis 
where the information derived from further 
studies b not quite rood mire. 

Hematuria, either gras* or microscopic, is the 
most common symptom of this diaease occurring 
in 73 per cent of the case s. It usually appears 
relatively early in the diaease, especially in thoae 
patients having papillary carcinomata. At first 
the gross bleeding is of short duration, but as the 
growth develops the bleeding not only increases in 
amount but occurs more frequently In cases of 
carcinoma of the lower portion of the ureter in 
women it is sometimes possible to start bleeding 
by means of vaginal palpation. 

Pain n the nert moat common symptom, 
occurring in 65 per cent of the cases. In an effort 
to determine If thae existed any relation between 


AOE OT OCCURRENCE 60 CASES 


1 

T 

the location of the tumor and the character and 
location of the pain resulting from it the cases in 
this series were divided into tumors of the upper, 
middle and lower ureter and each group studied 
separate!) The only observation arming from 
this approach was that frequency of urination wai 
noticed more often in thoae patients having 
tumors of the lower and middle portions of the 
ureter In the cases that were somewhat more 
advanced the pain in the kidney region became 
more constant and frequently less in tense and in 
a number of instances seemed to be doe to the 
presence of a large hydrooephrotic kidney In 
those cases in which the pain is referred to the 
lumbar and sacral regions, the thigh hip-joint, 
leg and arm, the disease is in an aavRoccd sage 
and the prognosis ia usually bad. In a group of *0 
cases having pain in these regions not 1 patient 
lived more than 8 months. 

Turner In 40 per cent of the cases a palpable 
mass was present In moat instances this proved 
to be a dilated kidney However there were a 
few cases in which the primary growth waJ pal- 
pable 00 either abdominal vaginal, or rectal 
examination. 

Among the other symptoms that were less com- 
monly observed were losa of weight, dywria, 
tenderness, nausea, vomiting right varicocele, 
and chill* and fever In some of the infected cases. 

Other dxa^nettic aids A thorough nuaoacoplc 
examination of the urine b essentia] Inooecase 
in this series cancer cells were found in the urine, 
while in another detached papillomatous vGIi were 
present 

While it ts seldom that Vray examinations 
yield conclusive proof of a primary carcinoma cf 
the ureter the findings are sometimes quite sug- 
gestive and tend to support the actum ul* the 
evidence in favor of such a diagnosis. In ad- 
vanced cases metastasis to bony structures may 
be observed in the plain \ ray plate. A negative 
plate for stone plus the absetxe of a characteristic 
•cratch on the wax tip bulb following ureters! 
manipulation, practically eliminates the po**h 
bUlty of calculus. In those cases in which ureteral 
calculus and traumatic stricture have been mka 
out a pyriogrtm obtained by either the retro- 
grade or intravenous method, showing a partially 
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obstructed ureter with dilatation above the point 
of obstruction and an enlarged kidney pelvis with 
no filling defects of the type seen in primary 
carcinoma of the renal pelvis or parenchyma sug 
gests the possibility of primary carcinoma of the 
meter, especially if there has been a story of 
recurrent hematuria and on cystoscopic examlna 
hoc blood flows copiously from the involved side 
in a more or less steady stream following tbe 
ureteral manipulation. The retrograde pyelo- 
grams have not been sufficiently characteristic to 
enable one to make a diagnosis by this means 
alone. With but one exception marked distortion 
of the ureter has been observed The value of 
intravenous pyelography in this disease has not 
as yet been determined. 

Most valuable information is frequently ob- 
tained by cystoscopic examina tion In 8 cases the 
diagnosis was made from the observation of tumor 
protruding through the ureteral orifice, while in 
another a small implant dose to the ureteral 
onfice suggested that the ureteral obstruction on 
that side was due to the presence of a primary 
tumor Except in those rare cases where calculus 
is found as a complicating factor in primary car 
anoma of the ureter a negative \ ray plate for 
stone and the absence of a typical scratch on the 
wax tip bulb following ureteral manipulation 
pracbcally rule out calculus. Persistent, rather 
copious, steady bleeding from the orifice on the 
involved nde following ureteral manipulation 
with a catheter, especially in those cases where 
there U no history suggesting stricture due to 
trauma or infection is quite suggestive of car 
cmoma of the ureter Bleeding ofthis same char 
acter has been observed following abdominal and 
vigioal manipulation over the site of the growth 
In one case the diagnosis was made from sections 
of tissue removed from the ureter by means of 
oreteral forceps. In a very few cases ot carcinoma 
low down In the ureter the onfice was surrounded 
by a bulging circumscribed area, the mucosa of 
which was erdematous and congested, probably 
due to malignant infiltration <2 the structures 
beneath. 

In primary carcinoma of the lower and middle 
portions of the ureter a dilated, blood filled ureter 
and renal pelvis was a very common finding in 
those cases m which the operator elected to 
approach the problem by means of a nephrectomy 
with removal of tbe upperportlon of the ureter, or 
a nephro- ureterectomy The absence of tumor in 
the kidney pelvis and the portion of ureter re- 
in the presence of these findings, is an- 
other link in the chain of evidence supporting a 
diagnosis of primary card noma of the middle or 


lower ureter in cases where a positive pre- 
operative diagnosis cannot be made 

TREATMENT 

Forty five of the patients studied in this senes 
were operated upon. Seventeen were given 
palliative treatment only the diagnosis being 
positively made at autopsy In a few instances 
deep A. ray and radium therapy were tried, but 
found to be of questionable value. In i of the 
writer s cases deep X ray therapy seemed to ease 
the pain in back tor a while, but failed to stop the 
process of metastasis. 

In order that a more comprehensive under 
standing of the problem presented by each 
operative case may be obtained a brief summary 
oi each one is presented here (Table IV) 

Types of operation The absence of a pre 
operative diagnosis or the presence of a wrong 
one, no doubt accounts for the great variety of 
operative procedures found in Table V 

It is quite evident that manv of these operations 
were only performed as a palliative measure. 

POSTOPERATIVE MORTALITY 

In this group have been included all cases m 
which the patient did not sufficiently recover from 
the operation to leave the hospital in a reasonable 
period of time. There were 12 such cases making 
a postoperative mortality of 37 per cent In 2 
cases in which the patients had an advanced stage 
of the disease death occurred 31 and 30 days after 

n le exploratory operation Another patient 
of peritonitis following a colostomy for 
ruptured carcinoma of the transverse colon. 
There were 3 deaths following 9 nephro- ureterec 
tomies. One patient died shortly after operation 
of paralytic ileus another on the second day, of 
delayed shock and a third died of uremia 1 
month after operation. There were 3 deaths in a 
group of 9 patients who had a nephrectomy with 
partial resection of the ureter One death occurred 
8 hours after operation from embolus another on 
the third day from myocardial failure and a 
thud 9 days after operation the cause not being 
clearly determined One patient having a 
nephrectomy' and splenectomy died 25 hours later 
from shock. Another patient died of delayed 
shock 2 day’s after a nephrectomy Death from 
shock occurred In another case a few hours after 
a nephrotomy 

The high postoperative mortality m this series 
would seem to indicate that the character of the 
disease plus the relatively advanced age of the 
patient in the average case results m a markedly 
lowered resistance to operative shock. Even the 
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SCOTT PRIMARY CARCINOMA OF THE URETER 
TABLE IV— SUMMARY OF 44 OPERATIVE CASES— Continued 
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most till I ful removal of a large hydronephrotic 
kidney of long standing la some times followed by 
a degree of shock apparently greatly in excess of 
the trauma to the patient Because this disease 
by Its very nature lends itself to a two or even 
three stage operation if necessary, it would seem 
that dose observation of the patient, plus a 
willingness on the part of the operator to stop 
before the patient is dangerously shocked would 
tend to decrease considerably the postoperative 
mortality A ureterectomy plus a permanent 
nephrostomy rather than a nephrectomy may 
be indicated where the opposite kidney is sub- 
normal 


aniOTE DEATHS IN FOLLOWED CASES 
In 13 cases death from cancer due to metas 
tases, recurrence of growth or the presence of the 

K iftxy tumor, followed operative treatment. 

th from metas tases followed nephro-ureterec 
tmn>, uretero-nephrectomy nephrectomy with 
P a rtial removal of the ureter, nephrectomy fol 
lowed by ureterectomy etc. In 9 cases it was 
thought at operation that all the local growth was 
cnmpletely removed. Nine patients died within 
1 year, 1 15 months after operation 2 died of 
meUstases 2 years, and 1, 3 years after operation 
The cause of death was either not known or 
attributed to some other disease in 5 cases of this 
One patient died of uraemia. 7 months 
after operation. Another died at 80 years of age 
of pneumonia and cardiac failure, 4 years after a 
nphrectomy and partial ureterectomy for pap- 
niary carcinoma of the middle portion of the 
ureter At the time of her death there was 
nothing to suggest that she bad raetastases or a 
recur rence of the primary growth and it con be 
assumed that the disease was at least arrested, if 
not cured 


CASES NOT FOLLOWED 

There were 11 cases in which the follow up in 
formation was not complete. In 4 instances the 
questionnaires were not answered and in the re 
maining cases the writers reported that all at 
tempts to obtain further information were 
unsuccessful Se\en patients were not followed 
after their discharge from the hospital 1 was 
followed 3 months 2 12 months, and another 3 
years. In view of the fact that of those patients 
followed after operation more than 50 per cent 
died within 12 months it Is not unreasonable to 
assume that the same high percentage of deaths 
was maintained in those cases reported well but 
not followed The one case reported well 3 years 
after operation but not followed further could 
not be considered cured, for in this scries we have 
x death from metastasis that long after operation 


CASES FOLLOWED REPORTED WELL 
Of those patients upon whom the follow up 
information is complete only 2 are reported living 
and well more than 5 years after operation. One 
patient reported by Kraft is well n years follow 
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ing a rtcph ro- urctercc tomy for papillary epltheho- 
ma of the lower portion of the left ureter A 
patient reported by Knickerbocker and Crance fa 
well 8 yew after a uretero-nephrectomy for an 
epithelioma of the lower portico of the right 
tor ter In the case reported by Stewart the dis- 
ease wai probably a treated, for when the patient 
died of pneumonia and cardiac failure at the age 
of 80 4 year* after a nephrectomy and partial 
ureterectomy for a papillary enmnoma of the 
middle of the right ureter there were no symp- 
toma pom ting toward a local recurrence or 
metastaws to other organ*. The patient reported 
by Dr D Aunoy is wdl 1 year* after a uretcrec 
tomy followed by a uephiectocnj for papillary 
carclnom a of the lower portion of the ureter but 
of course it fa much too soon to draw conclusions 
concerning the ultimate result m this case 

CHOICE OF OPERATION 

The type of operation Indicated depends not 
only upon the location and character of the tumor 
but upon the patient s condition as well Where 
the tumor is small and in dote proximity to tie 
bladder it is sometimes possible to resect the in- 
volved area and transplant the remaining end of 
the ureter into the bladder Also, if from the 
character of the growth an operator can with 
reasonable certainty rule out tbe possibility of 
implants to the lower portion of tbe ureter from a 
small tumor close to the ureteropelvic junction 
resection with transplantation of the stomp of tbe 
ureter into the renal pelvis should be considered 
especial 1) if the kidney happens to be worth 
saving In cases In which the transplantation fa 
Impractical or in which there n any doubt u to 
tbe possibility of tumor implants in tbe remaining 
portion of the ureter the ureter and its kidney 
should be removed provided the opposite kidney 
is functioning satisfactorily The decision as to 
whether the operator should perform a uretero- 
nephrectomy or a Depbro-ureterectomy. or should 
follow tbe more conservative method of removing 
either the kidney or ureter first and the remaining 
organ as soon is the patient s condition permits, 
must necessarily be based upon the results of the 
pre-operative study in each case. If there Is any 
reason to fear that the kidney on the uninvotved 
side will be unable to carry the burden alone It 
would seem advisable to remove the Involved 
ureter and perform a permanent nephrostomy on 
Jta kidney In suspected bladder wall Involve- 
ment near tbe ureteral orifice dtfaer by means of 
direct extension or a tumor implant, this ares 
with a safe margin should be removed with the 
ureter Because of the extremely high mortality 


in late stages of this disease, an exploratory 
operation seems Justifiable in early cases If tha 
diagnosis fa strongly suspected but not dearly 
proved 

BTJUMABT 


x Primary cardootna of the ureter fa a refi 
tively rare disease, there being only 6i acceptable 
cases in the literature. 

a Tbe most common type of tumor is the 
papillary canrinorna. 

3 Tbe disease occurs with equal freauenev In 
the fifth, sixth and seventh decades of life. The 
average nge of patients In thb sene* was 55 7 
years, 

4. The right ureter seemed to be involved 
•lightly mare frequently than the left, and the 
lower third of the ureter was Involved in 57 per 
cent of the cases. 

5 Increased knowledge concerning tbe be 
havior of this disease, as well as the marked 
advances in the tec hn ique of urological diagnosis, 
should result In earlier diagnosis. 

6. Tbe postoperative mortality in this sene* 
was 17 per cent 

7 Of those cases followed, only s patients are 
reported well more than 5 years after operation. 

8. Early diagnosis and radical surgical removal 
offer the greatest chance for cure. 
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THE CARE OF THE SURGICAL DIABETIC 


A Rzrorr or Two Hummed aitd Two Cases 
ELAINE T RALU, 1 LD, amd SAMUEL STANDARD MU TJi.CS Nrw Yoax 

Fro* Tfc* TWcd (W»w T*tk tMrwjOr) HmW » 1 *»d iMilril DWrf— . U »ttal iW Tta D «j*Jl *«rti * I UacfccW aa4 l*pij 

Tha P wwmty aad Wdhr— U^Pll Ui ri a ul Crfap, Krf \ cxV P uipMy 


T HE wealth of literature (1357) that 
haj appeared 00 the care of the surgiaal 
diabetic since the discovery of insulin may 
be taken as a fair index of the increased inddenco 
of surger} in the diabetic and of the iocreaaed im 
porta nee of surgery to the diabetic patient. This 
increase m surgical complications may be at 
tributed to the increased (pan of life resulting 
from the intelligent ate of Insulin and diet in these 
patient* 

The treatment of the surgical diabetic b still 
not without difficult} It b our impression, how 
erveT after 4 year* experience on the wards of the 
Third (New York Univerat}) Divisions of Belle 
vue Hospital, that these difficulties can be reduced 
to a minimum by the adoption of a routine method 
of procedure Such a procedure should be appU 
cable in a general way to all surgical diabetica and 
vet be sufficiently elastic to allow for the fodi 
vtdual cas e . This report b concerned with the 
application and results of our method of treat 
ment in 96 patients operated upon and 106 Don- 
operated upon surgical case*. 

It seems a bit obvious t 0 point out that to 
facilitate and expedite the treatment there must 
be co-operation between the medical and surgical 
services of the hospital We have found that this 
is readily accomplished by having one member of 
each stall primarily responsible for the treatment 
of the diabetic patients. So that no time b lost in 
starting treatment in such cases, the interne staff 
of both services b instructed m the handling of 
such patients and U responsible for the urin- 
alyses. 

When the operation is one of choice and the 
patient can be treated by diet for several days 
before operation, we place the patient 00 a diet of 
Carfwltydfat to lo too grunt 

Protria 7° to M fram 

fat 7J to Sj Iran* 

Enough insulin b given before meals to render and 
keep the patient sugar tree. 

The immediate pre-operative treatment of the 
diabetic patient depends on the type of operation, 
the approximate length of time required for the 
operation, the type of anesthesia, and the urin- 
alyses. Actually In estimating the pre-opera 


tive dose of muffin, the two most important guides 
are the unnalyaia and the type of anesthesia 
that are to be used The former Indicates the 
degree of ketoab, the latter determines whether 
the patient wfll be conscious and able to food 
by mouth a or 3 hours after operation, without 
vomiting We use the following simple guide to 
estimate the dose of insulin 

Guide for non-ether anesthesia 
Urine mgir Nona Prea. Pre*. Pro. 

Urin# aertor* Noe* hew Tr + + + ■ + 

Ctoo»»-tW ims JJ jj IS SS 

IamHn (V** nnju 10 j sj 40 

When ether b to be used, the dote of insulin a 
increased 5 or ro units. More glucose mar be 
used if desired we give up to 50 grams. 

Time The glucose U given a or 3 hours before 
operation. If however immediate operation is 
necessary the operation b started sooner and more 
insulin b given after the operation. 

Form 9 J tfuctJt In operations not involving the 
abdomen or pefvb the gfoexae may be given by 
mouth as orange juice, ringer ale, or tea, with 
glucose. Whenever It b thought that the pa Pent 
may vomit or in abdominal and pelvic operations, 
the glucose is given by infusion — usually in 500 
cubic centimeters of normal saline. As a matter of 
fact we are now giving the glucoae by this method 
in amputations and m severe infections, such as 
carbuncles, as the patient b usually dehydrated 
and we find the Lnfu-doo a distinct aid in the treat 
ment. If the operation reqmrci more than of 
an hour the amount of glucose lbould be increased 
to 50 grams and the insulin increased correspond- 
ing!} 

PotUpcralrte treat nunt 1 Immediately after 
operation the patient Is given an infusion of 1,000 
cubic centimeters of normal salt wdutloo contain- 
ing £0 grams of glucoae. An initial dose of insul in 
b given with this, the amount being determined 
by the results of the postoperative urfealysis- 
Almoet the same guide tor Imuhn dosage can be 
used for thin as fa used before cjiaatfco- Too 
much stress cannot bo laid on the importance of 
the unne specimens after the operation. Bothtbe 
volume of the specimens and the amount of sugar 
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and acetone present are important The former is 
an index of on} tendency toward anuria and the 
latter to the patient 3 insulin requirement 
2 Feeding of the patient If the patient 13 able 
to take fluids b> mouth feedings are begun 2 
hours after the infusion is finished Our aim is to 
give 25 to 30 grams of carbohydrate every’ 2 hours 
for 4 doses. The caxboh> drate must be given in a 
form that is readily absorbed and not nauseating 
We have found the following combinations useful 


t. Orange fuicc *50 grams 

( Ginger 250 gnra pi a* 

Glocoae 5 grams 

A bit of lemon joice may be added If this 11 too tweet. 
e. Oatmad met This It made with 15 gnua* of dry 
oatmeal, too gram* of milk and 5 gram* of rincose. 
d. Hot tea with rorranaof glucose and 3 Uneeda biscuit*, 
e. too gram* of milk and 3 Uneeda biscuits. 

After the feedings every 2 hours, the interval of 
tune between feedings is extended to 3 hours. In 
thu way the patient receives 200 grams of carbo- 
hydrate in the 24 hours. The character of the food 
may be altered somewhat at this time and protein 
may be added to the feedings u desired, tmnd 
pally in the form of egg white. Usually at tne end 
of this time the patient is able to tolerate a semi 
solid diet and he is started on 
Carbohydrate 180 grama 

Protein 70 gram* 

Fat 75 gram* 

In addition, he is given 20 grams of carbohydrate 
in the form of orange juice at night, about npm 
to avoid the long interval between supper and 
breakfast In some cases if the patient is a very 
severe diabetic, these feedings of carbohydrate are 
accessary between the other meals as well or it 
may be necessary to give two feedings at night 
one at 10 pm. and one about 2 a.m 
When patients cannot take food after the opera 
two, glucose must be given by infusion dysis or 
by rectum. The best method is to give two infu- 
sions, each containing 50 grams of glucose in 
1,000 cubic centimeters of normal salt solution, 
and two clyscs, 1 000 cubic centimeters each with 
S° grams of glucose. This gives the patient 200 
grams of carbohydrate m 24 hours and 4 000 cubic 


centimeters of fluid which help guard against 
ketosis and dehydration. We have, In some cases 
continued this treatment for 3 days, usually how 
ever it is only necessary for 24 to 48 hours. One 
other method of administering glucose Is by 
Levine tube. The rectal route is somewhat un- 
certain (6) as far as the absorption of glucose is 
concerned, but "it is, of course, an excellent way of 
increasing the fluid intake 
3 Bos [operative insulin administration The 
exact amount of insulin to be given depends on 


the amount of sugar and acetone In the unne 
specimens. In very mild cases It is enough to give 
Insulin with every other dose of carbohydrate in 
severe cases, with every dose 

a. With the first infusion if the patient is sugar 
and acetone free 10 units of insulin are given. If 
the patient continues sugar and acetone free, 5 
units are given with each 25 gram feeding, and if 
the patient still continues sugar free insulin is 
given only wfth every second or third feeding 

b If the patient shows no acetone but the re 
action to Benedict s is a cloudy green, 14 units of 
insulin is given at the start of the infusion. 

c. If the reaction to Benedicts teat is green 
with an orange precipitate or orange, the dose of 
insulin is increased to 20 or 30 units. 

d. The doses with each feeding of carbohydrate 
are increased in a similar manner, depending on 
the urinalysis. The effort is naturally to keep 
the patient from going Into a state of ketosis. The 
patient must be watched carefully It is impos- 
sible to detail the entire postoperative treatment, 
but an outline of the probable dosage can be 
given, with orders to modify the treatment accord 
mg to the urinalysis. Insulin shock mttsi be 
avoided and this can be accomplished only by 
modifying the amount of insulin according to the 
results of the unne test There is nothing alarm- 
ing if small amounts of sugar are present In the 
unne This is quite usual during the first 48 
hours The important thing to avoid is ketosis 
which is evidenced by the presence of acetone in 
the urine 

Examples of some of the cases treated 


Case i Carbuncle of neck extend far acroaa entire back 
of neck. Female (II B ) aged 58 yean, bad had diabetes for 
*1 veara On admission to the hospital patient was de- 
hydrated and in impending diabetic coma. UonaJyxia 
showed wgar 6 per cent acetone, 4 pic* diace tk acfd * 
pha. Examination of blood showed sugar 333 mQHgramA. 

To combat the dehydration, a saline Infusion 011,000 
cubic centimeter* was given with jo gram* of glucose. In 
addition, the patient was riven a avail oi j 000 cubic 
centimeters with 100 grams c 5 glucose. Insulin was given In 
large doaea every half hour — a total of njj units being given 
before operation daring s period of 3 boar*. Tbs patient 
arts operated on under ether and gas anesthesia. Post 
operative laboratory examination* showed of the mine, 
sugar 5 per cent acetone, negative diacetic arid, aejprilre . 
of the blood, *u gar *50 mlTligrima Treatment cmauted of 
administration of a dysis of 1,000 cubic centhwtm with 
too grams of glacose and during the time It took to give the 
dyif* a total of <30 unit* of insulin was given. The patient 
waj then put on a hoax feedings. The patient was in the 
hospital 59 days. The Infection cleared op completely but 
the patient always required large doses of Insulin. 


This was a very severe infection accompanied 
by profound ketosis and required vigorous diabetic 
treatment. 
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Cult. CtitencU cf seek. 11 48 rt*a ot *g*. When 

patient entered the hcwpfud ha ihored mo Irtoah and no 
dthydndcn. UrfnaJjrl* rerttled toptr 1 per cent: scu- 
ta*, nejatire. Blood npr test *11 pot doe*. Traat 
merit eoaktsd In the adminktittioc of tincoaa, 35 framer 
tmdto, it unit*. The etThaude «»l rr r Wed ander general 
inert hrtk. PosiopsTsdr* kbocstcry mtnslyils r»Te*kd 
no or scetone. 

Paint wai fl r en a dysii ot tJ*x> cnWc centfcnetm — a 
total of 75 pami ot (hreoae *aa gmn aad he required only 
ij nntta of haoBn wtth thia. Patient proved to be a very 
rnltd dlabett rejnjr faig only j nnita ol trwnBn dally He 
mr*h*d tn the boapttal 00a week. 

On 3. AbscsM ot thigh rpcwrmUr from Uwill* tnftc 
tion. Female, »j yens. Duratioe ot diabetes, 3 yean. Cta 
admladon to hcapttsl natlaot shewed a moderate kttoaii 
and dabydratkm. Urfaslyik »»> nerpartvei lor rpr 
acatooa, 3 phn. Blood sogsr w*s 87 criilijramj. 

Patient «>• gh-tn 35 frame cf glueos* and »o unfti ot tn- 
eoLLn. The ■ hri-ag fn tnclaed andn jreril arursthaaia. 
Poatoperatira Laboratoey eramlnaticeia aboard urine 
nemtjva for sogsr acetooc, 1 pfcn. Blood soger wtt 74 
mJinjrama- 

Patknt was firen Immediateh' after c^aratioo 35 frame 
ot flocoae and *0 nnita ot Inanfm Fhdda were forced by 
month Patient waa able to take her dirt the nort day bet 
required a eight feeding with Insulin. Remained in the 
boepital one week. 

Cad 4 This patient waa admitted with an Inf ect ion ot 
the right hand and thumb On the first operation the in- 
fection waa tndcd — on the aermd operation the timmb 
waa ampctatad. 



Irtoab 


Treatment: 

Treated for dlabetea for j days Operated upon wfcb- 
befora operation. in 11 bora 

Immediate pre-opera thn findfnge- 
Blood sugar itjnem *84 mfms. 

Urine Sugar tree j phi a feto oa, 

•Spta 

Inaolia 13 anfti *3 

dncoae 33 grama 35 grams 

Immediate postoperative datai 
Blood Pigar to mgma. 117 ragma. 

Urine Trace ot anger Sugar 3 par crat— 

arwtrme — ac et r m a a pJas 

negathe 

Ghacoee 30 grams 50 grams 

Iftinlip I j rrrrlra «J unlta 

FUds Infusion 7 50 cxn. 

joo can. 

Comae Dis ch arge d In Discharged In 

J 7 days 31 dayi 

Cass 7 A. T., mile, aged 61 t e ars. Mid- thigh ampu- 
tation. 


Pam t n it ■ re— ro t J 1 1 J 

*• *■ {ckl£c> 

Cm IJW, mala, aged jr years. Ampetatkw lower 
part o< leg. 


E3L 

aS: 

Thai* |ii w ce 


rr»*^ti hiTL ki hra. Wa. 1 


kfter the first even lien ami before the second operation 
tin laboratory ftarlfnga and tr eatm e nt were 11 fcJhrws 


*C2T 


Cup 3 and 6. Gall tiadiar. 

G B C.F 

Aft, mi 4«, female Ah female 

Duration of 

dhhrtea., 5 yean 7 year* 

Surgical diagnosis, cholecystitis acute cholecystitis 

Condition an 


SUXUAIT AXD COVCLDHOSB 

The diabetic patient should not be denied 
surgery because of his diabetes. Properly treated 
he win prove a safe surgical risk. With this in 
mind surg ery in the diabetic should be extended 
beyond the limited scope of em er g en cy life saving 
operations. He should be accorded surgery that 
not only saves Hfe but also mstrs life more live- 
able. A hernia or a relaxed perineum may be re 
paired, an infected gall bladder drained cc re- 
moved, and a dmxric or acute appendix removed 
as in any other person. In acute Infections, 
surgical Interference is particularly indicated in 
patient* with diabetes. Infection Is a serious 
mms re to the diabetic patient, so increauog the 
severity of bis diabetes that be may readily go 
into coma. The diabetes in such cases is an id ded 
Indication for the removal of the infected part. 

Chart 1 shows the number of cases and the 
types of treatment, with the numb er 0/ deaths in 
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each group In our case*, as in those of other ob- 
•erven (3), infection and gangrene were the com 
mooe<t complications. 

Surgical technique in the diabetic patient is in 
goieral the same as for other patients. In only 
one respect does it differ quite markedly This is 
in minor surgical procedures such as paronychia, 
felons, infected ingrown toenails, or infected com*. 
From these, apparently minor surgical conditions 
most of the major surgical complications arise. 
Their onset 1* due to lack of proper prophylactic 
precaution*. Part of this I* the fault of the 
patient, who knowmg he is a diabetic does not 
take care of his feet or attempts to remove corns 


himself Part of the fault rests with the physidan. 
No surgical procedure should be undertaken with 
out first doing a unne test for sugar The older 
diabetic patient may not be aware of the existence 
of the disease. In 35 per cent of our cases the 
diagnosis of diabetes was made for the first lima 
when the patient was admitted to the surgical 
wards. From the physician s standpoint, once the 
diabete* is recognized the problem of treatment is 
simplified. In such patients strong antiseptics are 
to be avoided Local infiltration or a nerve block 
at the base of a digit should never be done in the 
diabetic patient- A tourniquet should not be used 
Any one of these procedure* applied to a digit or a 


9. M T., aged 2S yew*. Grtre* dfateM* — thyroid fUnd removed. 


T 5fesu 

J§k 

U*nk in 
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AJ* 

limb already the Bite erf vascular inadequacy win 
produce mm dent additional trauma and preimre 
occfuson of the vessels to cat* gangrene. AQ 
soch minor procedures should be done under gas 
oxygen ani-stbnfa. 

Ai to aninthetka, the meet desirable b the one 
that leaves the patient conscious following the 
surgical procedure. Any an rat bet 1 c that tend* to 
produce lives damage (3) b particularly to be 
avoided. 11115 means spedfknlly chloroform and 
to a somewhat leaser degree etner For surgery 
not Involving the abdomen, we prefer gas oxygen 
for laparotomies we prefer to use subarachnoid 
block We have had no experience with ethylene 
Averttn may be used, but preferably only aa a 
basal anaesthetic, to be supplemented with gas 
oxygen- 

In the past 4 years we have admitted so* 
surgical diabetic patients. In these there was a 
mortality of r J percent Of tin* total 96 came to 
operation. The mortality m the operated upon 
cases was 16 4 per cent The operations included 
amputations, carbuncles, laparotomies for acute 
empyema of the gall bladder, choleli th ia si s, acute 
appendicitis, and a group of elective surgical cases 
In 36 major amputation* there were it deaths. 
Four of the patie n ts who died were extremely ID 
on admission. Of the amputatsom, five were done 
below the knee after the method described by Dr 
Beverly C Smith, None healed by primary union 
AD healed in 8 to 10 weeks. None required akin 
grafting and none required reamputatlon. In 16 
radically excised carbuncles there were a deaths. 

The non-operated upon group Included same 
patients who refused operation, and some in whom 
palliative treatment was advbrd. Of the 15 cases 
with gangrene not operated upon 3 died, the 
others were treated with a cradle, dry heat, and 
when the infection snhdded, with Buerger’s 
ex erases. The results m the it remaining case* 
were moderately encouraging, but it remains to be 
seen how long these patients wDl continue to have 
an adequate vascular supply to the extremity In- 
volved. When patients with Infections were not 
operated upon they were treated with wet dress- 
ings and rest in bed, with satisfactory results. 
Fractures were not counted as operations, as the 


setting of a fr ac tu r e causes no particular disturb- 
ance to the diabetic patient 

The cause of death following surgery In the aged 
diabetic is not primarily doe to a disturbed carbo- 
hydrate metabolism, but rather to the diffuse 
urtenoaderosis. This may involve aD their ves- 
sels, cerebral, coronary and renal as well as those 
of the extremities Only those of the extremities 
arc amenable to surgical treatment and the diffuse 
vascular Inadequacy is stDl beyond our scope. 
Their death b often one of arculatocy failure, 
kidney Insuffiaeocy or cerebral aeddent 

Only In the severe infections b the treated but 
gkal diabetic liable to die of ha diabetes. In none 
of our case* can we truly hold the diabetes itself 
Immediately responsible fhat b, none of our pa 
tienta died In coma. However^ the treatment in 
severe case* a vigorous and an individual who has 
had a disturbed carbohydrate metabolism with 
the consequent disturbance of fat metabolism has 
profoundly upset the ch emis try of the body The 
readjustment of this is sometimes difficult and, 
fox this reason, any additional burden soch as 
insulin shock, should be avoided 

For the meet part, however the trea tm ent of 
the surgical diabetic b not difficult It requires a 
little more effort and care on the part of the 
physician — «nH it necessitates frequent urinal 
yses. As b so often the case, when a routine for 
such treatment has been established and the Im- 
portance realised one is hardly conscious of the 
additional effort. 

We are Indebted to Dr Harold Brandaleooa foe lna 
* " f - in working op iKnan case* and Id tafufattos the 
reanha. 
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FIVE YEAR RESULTS OF SUPRAPUBIC RADIUM BIPLANTATION 
INTO BLADDER TUMORS 1 


EDWARD L. KEYES 1 LD FACi New York 


T HE case histones that form the basis of this 
paper constitute a continuation of the his- 
tories of 31 patients with bladder tumor 
treated by suprapubic implantation of metal cap- 
sules (which are referred to in the text as radons*) 
containing radium emana tion. These 31 cases 
have been previously reported and the method of 
operation described-* They are the first 31 cases 
operated upon by me by this method The opera 
tioTta were performed Between December 1925 
and March, 1938, The 5 >ear results of these 
operations are quite gratifying In spite of the fact 
that four cases have been included (Cases 4 15 
16, 17) whose initial treatments were made by 
rejection (Case 4) or b> radium implantation 
through less satisfactory methods, 2 with glass 
seeds and 2 with steel needles containing ra 
dium element All these 4 patients have died of 
caranoma. 

Moreover many of these patients received a 
lower dosage of radium than would be employed 
today We now use 2 mllh curie radons 4 m pface 
of the 1 millicune or 1 5 mflhcune radons that we 
employed on 50 many of these patients. One 
(Case 13) definitely had insufficient radiation. 
The tumor was controlled for 2 years. Quite 
posilbly had a larger number of radons been 
implanted the ultimate result might have been 
better 

For these reasons and because of what seem 
more promising results obtained on patients who 
have been operated upon since this series, we feel 
that the resulU here presented are minimal 
In the previous report 2 deaths from operation 
are recorded one 3 day’s after suprapubic implan 
tation of radium, the other a death due to ileus 
following resection of the bladder for persistent 
tumor of the vault after repeated radium im- 
plantation had failed 

Thu is the only resection performed in the 
series, and so excellent have been the results of 
radium implantation that in the intervening years 
but 2 cases have been resected and 1 submitted 
to total cystectomy All of the other operable 
cases have been treated by radon Implantation 
if they were too extensive or too malignant for 
fulguiatKm. 

iQU, c, 

Oe.-t'ri«. Sur*, 5*1 zxi, U7 J oi Uroio*y 15*7 
"V2- IrUfo-Ik^n <W ctfr^ ipiS, Airtit 

Sct « J ■«. «*lcL 


RESULTS 

In the previous report results were tabulated 
after dividing the cases into fourgroups papilloma 
and grade I, grade II grade ID, and grade IV 
The typing was done by a combination of clinical 
and pathological observations somewhat similar 
to that employed by Dr Barringer in 1928 In 
most instances slides of the tumors were pre 
served and have been subsequently graded by the 
American Urological Association Caranoma Reg 
istry The results are instructive Three cases 
(Cases 1 3 and 3) that had been previously 
graded I were placed by the Registry as a 
papilloma, a grade II and a grade TIL The a 
cases (4 and slgraded II were placed as grades 
I and I plus The 12 cases graded III (6 to 17) 
were again graded IU with 4 exceptions which 
were graded II The 14 cases graded IV (18 to 
31) which grossly and palpably infiltrated the 
bladder waff with hard masses of tumor 11 were 
regraded as HI and TV with one exception, 
graded as II and of interest as the only survivor 
m this group A brief history of this patient 
seems worth repeating 

Cad tf) Male, 67 yean of ije, hud had Intermittent 
hematuria a yean. Bimanual examination revealed a 
vague resistance and thickening in the bladder region, 
Cystogram showed the bladder poshed to the left Cystos- 
copy waa Interfered with by bleeding There aeemed to 
be an Infiltrate all acrota the bate of the bladder 

In March, 1917 under apinal anaatbeaia, the bladder 
waa opened «ud "an infiltrating tumor was found which 
when brat aeen appeared aa a papillary growth surrounding 
the urethra and growing chiefly from the right aide of the 
trigone and adjacent bladder wall — Ita baae ex tended about 
3 by 3 centimeters to the right of and below the urethral 
orifice and all the way around In front of the urethra and 
about 1 centimeters up the right aide of the bladder along 
the line of the ureter Thirty radons of i mHUeurlc each 
were Implanted in the growth with counter pram re by 
finger In rectum to identify the depth of the growth which 
in only one place aeemed to need one radon deeper than 
another ” Bladder sutured without drai n age, broke open 
on the fixth day healed on the twenty airtb. 

In February. 1918, there waa a recurrence of a moat 
malignant looting type on the opposite aide of the bladder 
The mucosa waa "lifted up and the tumor aeemed to break 
through it Into this 4 radon a each containing J.5 mini 
curia were tmrianted through the cyitoacope. Specimen 
reported grade IL 

Repeated negative cyatoscopka were made aince that 
rime, the last in September 1931 5K years after operation 
and year* since the opera tire cystoscopy The patient 
reported himself well by letter In ilay 1933 


reported wtr* report la U- T A*. A- C*ato4Jrfa Sort sal I. orrUr to trM oofnfea tb. 

Vcn fa tkit lur» bw» rrta&edln tra 
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It a Interesting to compare the prognostic 
accuracy of the older methods of more ox leas 
combined clinical and pathological malignancy 
with the modern grading According to the older 
classification there were 8 tumors in grade* I 
and IL Of these o nh i died (125 per cent) 
There were 1 2 grade III t amcrra, 1 diea of opera 
tfcm and 3 of cardnoma, making an almost 50 per 
cent mortality One of these patients lived yA 
year*, another 3 >Tor* from the original treatment 
Thirteen of the 14 clinically grade IV patient! 
died of caranoma, 1 after 17 months, 1 bv Btridde 
became of bUodneaa due to wood alcohol but 
with the fistula still open (Coe 30) and very 
llkel) with tumor still in him 3^ vean after 
operation, and 1 remained well and working 6 
veers and then died of carlnomn while Case 29 
dted Is the only survivor 
In contrast to these the American Urological 
Association pathological grading omits 1 of the 
cases as a papilloma (somring) and 7 as ungraded 
( s died of caranoma Case 2 a in 3 months Case 
14 ld 4 months Case it in 1 1 months Case 4 in 
a years Case 30 committed suidde at 3>d years, 
fistula still open and cardnoma probably present 
while 2 survived and are well over 6 years) and 
classes the others as followi 
There are a grade I 1 well after aK years (cysto- 
scopy) and then lost sight of 1 well years. 

There are 6 grade II r patient cystoacoped 
and found free from tumor 5 months after opera 
tion and then lost sight of 3 others well at the end 
of a, 5X *nd t]A venn 2 died (Cases 15 and 16) 
each of whom had the original treatment by 
rad mm element and not by radons. 

There are 12 grade IH 3 survivors, 2 operative 
deaths, 7 cancer deaths (at intervals of 5 7 8 it 
18 and 27 months, and years) survivors well 
and free from cancer at 5K sK and 6 years (the 
6 year survivor was graded III plus) 

There are 3 grade IV all died of cardnoma, t 
at 7 months, r at r3 months and 1 at 6>f years 
(Case 3 ) This man had remained at work, and 
supposed himself well for 6 years after the radium 


implantation. 

No deaths by intercurrent disease. 

The mortality for the whole senes (by opera 
tlon, s by caranoma, 17) was 61 per cent, the 5 
year cures 29 per cent Excluding the 7 ungraded 
cases and Cases rj 16 and 17 the treatment of 
which was begun by earlier methods, and the 
papilloma (Case 3 well 6 years) the graded cases 
are classified as follows 

In grades I and II were 6 cases, no deaths 1 
cure verified 5 months, the others J 4.5 (twice) 
6 years. 


In grade III were 11 cases 1 operative death, 
7 caranoma deaths, 3 cures followed over 5 yens 
(mortality 71 per cent 5 year cures 27 per cent) 

In grade IV were 3 cases, all dead within 7 
year*. 

The discrepancy between the results of the 
dinlcopa tholorical grading of 1928 and the Amm - 
can Urological Axsoaation grading here reported 
is not great in sum but is important In detail. To 
this day I cannot clinically distinguish papOoma 
from grade I. H, or HI cardnoma, nor in the 
clinically infiltrating group, grade II from III, 
or IV Case V) dted, s eemed to me as mahgmnt 
a case as I had ever seen. Grading and survival 
proved me wrong Subsequent experience con- 
firms the impression that tumors microscopically 
grouped under grades I or IT are almost as cur 
able by radium as papilloma and should scarcely 
fall within the popular conception of cancer 
Metastasis occurs so late that almost the moat 
neglected cases should be curable by cystectomy 

Unfortunately the majority of bladder turnon 
that have see-meH to me malignant enough or 
extensive enough to merit open operation are of 
grades m or IV (60 per cent of this scries) and 
when these have become so extensive as to merit 
cystectomy metastasis may almost be assumed 
to be pre sen t, reducing even cystectomy to the 
rank of a palliative operation. 


Calx God* IL Ch cult, 7* yean old, tad tad 
»y mix uut* s years. Hs was open ltd upon in r'slmnry 
I 5 ndnex rJ » mfTHnri-L^ — i4i hr-trvg Im plantM. Lift 
cystoscopy was done In September 927 He was tat 
beard from la Septsnbsr jqji be tad been writ 6jf 
year* alter mention. 

Cast a Grade HL 11 a, mats, 74 yean eld, had had 
symptom a weeks. He had mu triple tamer*, and bsd bees 
operated opou In April, > 9*7 Twtnty radoen el i J ndH- 
curles each were Implant sd. Hs was well tn Ssptcaber 
Ml, jH years after opoatko. 

C*s* j. Pspflkans Schx mats, 64 years old, had 
multiple tumors, and was operated upon In Daeamfesr 
19*4 Twenty 1 mflhcuris radooa wars jcr t enfM . L sst 
cystoscnpT *» dooa tn Fstmjary 194.4. He hu remained 
wefl 6 years alter operation. 

Casx 4- CNot (laded) Cr, femala, «r years cAl The 
blsddar was tw ee t ed far tumor In 19 8. In ipsi and the 
fotfcnrinf years fatal ration and ey*toacop 4 c zadwm tm- 
pjaatatkn wars idmtnhtwsd. Sta cams to m« In 19** 
with a mall, soft, papdaty tumor about tbs debt aretend 
ortfica . Altar srraal months of eato cyvtoscopsc tflerts, ta 
August, gtfi, the bladder was opened and 4 r*do*s coo- 
tafafafl j mUDcudea earh w e re Implanted. Sbs was • 
r faWi-nh patient. Th» tumor reappeared tn October 192? 
In softs ot cyttosccpfc treatments tbs growth sprtad vt*t 
tta pladdar and In January 19*0, tbs (Bad of caranoma, 
almost jK raws after the op*a 3 on. 

Cxn j. undo L Ho^ mala, »ytari old, had tad «y™p- 

teena 1 year An retonfTS growth was preaent fa maUMMcr 

and poeterior urethra. Operatioti was dens tn Dseawtai 
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igi6. Eleven 1 mfllkurie radons were Implanted. A era LI 
recurrence ni fulgurated 3K Jt*r» after operation. Six 
months Uter activ* pulmonary tuberculosis appeared 
tie had lost 10 pounds Last cystoscopy waa done in May 
igrj. No tumor wss present. Patient wii well and tuber 
culods bad been controlled. 

Case 6 . Grsdel. Ro 1 male, 55 years old, had had symp- 
toms one year He had extensive multiple tumors Op 
eration waa done in October ioj 6 Eleven radons of 1 5 
mHUcuncs each were implanted. Numerous postoperative 
falguradons were applied to five distinct recurring tumors, 
cue of them within the urethra. The recurring bladder 
turnon were cleared op by November 1910 but tie ure 
tiral tumor persisted. Four hundred mulicurie houn of 
radium emanation in a catheter tied in the urethra (115 
mJCicuriea) in August 1919 partially controlled this and a 
month Uter it was destroyed by fulguratko. November 
1929 a recurrent hUdder tumor was burned off and in 
April, iguj tbe hladder and urethral turnon were again 
burned. In October 1931 a one stare suprapubic proata 
tectomj was done the fistula was closed In 14 days. In 
continence of a few drops of urli* followed operation and 
persisted. In December, 1931, cardiac decompensation 
prohibited his getting about. Last cystoscopy was done 
in November 1931 but no tumor was found. Patient was 
Ust seen In May 1933, and was completely Inactive be 
cause of heart but lie empties bladder holds urine s to 4 
hours, has no symptoms of tumor 5# years after opera 
lion and 3 year* after the Ust cyitoscopic treatment 
bed^th. ^ 0 °-! female, 76 years old. Opera 

Case R, Not graded. Gr female, 67 rears old. bad a 
tumor of the lower end of the ureter and Madder following 
nephrectomy for pspflkry card noma of kidney pelvis. 
Cystoscopfc treatment failed. Operation was done In July 
Twelve s 5 mlllicmie radons were implanted. No 
po*toperathx treatments were given. Cystoscopy 17 
months after operation waa negative. She was Ust #een 
well 6K years after operation. 

Case 9. Grade HL Schw male, 55 years old, had bad 
symptoms 7 months. Operation was done in May 1917 
Fifteen 1 j mfllkurie radons were Implanted No post 
opera tire treatments were given. Cystcicopy was negative 
and patient was well in November, 1932 5# years after 
operatic® when he was 60 years of age. 

Cas t 10. Not graded. BuL. male, 60 years old, had had 
*ynptoms 6 mouths. Operation was done in November 
tpJo. Fourteen 1 5 mflbairie radons were Implanted. No 
postoperative treatment was given. Last cystoacopy was 
done 4 years after operation. lie was well 6 year* after 
operatic®, November 193*. 

Ca*zh Grade IL Cal, male, 48 years old. had a tumor 
of the bladder and urethra, with symptoms for 7 months 
Cystoacopk treatment irritated tie bladder Operation 
w** done In November, 1916 Fourteen 1 5 mfllicune 
rsdoua were implanted- The urethral tumors were fulgur 
ated in May 1937 There was an arteriosclerotic bladder 
Phy (post rad him) In March 1918, but no tumor He was 
in December 19W, 4 years after operation. 

C* sc is Grade II HL male, 40 wars old had had 
jyniptorns *0 years, with tumoci of boulder and urethra. 
De was operated upon In March, 1918. Twelve r 5 milfl 
curie rsdera were implanted. Pa tient was lost sight of after 
1 oystoacopy In August, 1 918. 

1 J- Grade III Per female, 50 years old had had 
| 7 ™P bans r year She arms operated upon in January iotd 
Tne tumor was excised with cautery and 3 pUtlnum radons 
°* J mfflimrio each wercpUced In tbe base at least 3 ceotl- 
apart. This was one of the first patients operated 
tt P on - It was recognUed that the amount of radium was in 


adequate but no more was at hand. Sir weeks Uter cyt 
toscopy was negative but in May a recurrence was Been and 
hi June 3 radons of r 5 mflllrurie each were implanted In 
this. Thereafter cystoscopy showed no tumor fn September 
19*6 and September 1917 But In August, 1938, a card 
nomatous lymph node appeared above the left cla vide and 
cystoscopy » bowed a deep carcinomatous ulceration to the 
right of the fund u*. No treatment was given. She died in 
June, 1919 3X years after operation. 

Case 14. Gride HI Bs male, 54 years old had had 
symptoms 6 months. Cyiloscopic treatment failed. He 
was operated upon in December 1916 when 30 gold radons 
1 mfllicune each, were implanted. Three months later 
cystoscopy showed tumor and it radons of x 5 mlfllairio 
each were implanted (operation) into tbe tune growth. 
Cyitocopy was negative In 1930. He was last beard from 
alive and well in January 1933. 6 years after operation. 

Ca*i 13 Grade IL Pa. ma le 54 years old, hsd had 
symptoms s months. He was treated first In September 
1915, by suprapubic section and implantation of 6 steel 
tubes each containing 3 mUlicuries of radium element 
A recurrence at the same spot was controlled by implants 
tkm through the cystoacope In December 1935 of 3 pUtb 
num radons containing 3 mffljcurics each followed by 5 
f obturations in the neat 3 months. 

The bladder growth thereafter remained healed but m 
October 193d, a urethral neoplasm appeared and this, in 
spite of many fulgurations and tbe uret hrotcopfc Implanta 
non of one 1 5 miUlcnrie radon In February 1917 and three 
1 5 mllbcurie radons in September of tbe same rear con- 
tinued to grow and er tawed to the prostate, the patient 
dying in September 1930, of secondary carcinoma of the 
prostate, 5 years after his operation. 

Cast 16 Grade EL Fra. male 44 years old, had had 
symptoms 15 months. He was first treated in November 
1935 by the implantation of 10 tubes, ea ch containing 2.5 
mflficanes of radium dement Tumor was uncontrolled. 
In October 1936 fifteen radons of 1 5 milhcune each were 
implanted in January. 1017 fire more by cyitoscope and in 
February 1917 the bladder was reopened and twenty fire 
1 miflicurie radons Implanted. This resulted in severe 
radium burn and caused a vesicorectal fistuU but did Dot 
control the carcinoma of which he died in June 1929 3X 
years after the first operation 

Case 17 Grade HI Po., male 47 years old had had 
symptoms 18 months. He died in spite ol much fulgurs 
tlon, 3 suprapubic Implantations of radium (the first with 
giasa seeds) and a resection of the bladder vault Death 
was due to Ileus after resection of the biadd ct but 
carcinoma of the bladder was found in the specimen and 
postmortem no metastasis was found. Treatment was 
Degun in February 1914, the patient died In May 19*7 

CLINICALLY INFILTRATING TU110HS 

Case 18. Grade HL Buc. male 54 years old, had had 
a carcinoma of larynx 1 years previously and r8 months be- 
fore operation luematona with dhsnoab of cardnomatous 
ulcer He refused operation until February 1936 when 6 
platinum radons containing t 5 millicunes each were Im- 
planted in an extensive tumor covering tbe trigone and left 
Diadder waff, its base about 6 by 8 centimeters m diameter 
This Implantation was obviously Inadequate The patient 
died of carcinoma 9 months later 

Case 19- Grade HI Bud, male 44 years old, had had 
symptoms 4 months In February 191S, operation revealed 
a cardnomatous ulcer of the base of the bladder 6 by 3 
centimeters Thirty gold 1 mUhorrie radons were implanted 
In two layers Patient died of carcinoma In 3 months 

Case to. Grade ILL St Jo., male, 56 years old, had had 
symptoms for 4 years Operation Id September *926 dis- 
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ckaed in infiltrating papfUaiy growth. It* ten* 3 cmtl- 
mrlTT* m diameter extending mm above the urethra to the 
vertex The Inffltmlm ™ it lent 1 centim ete r thick, 
the projecting tumor of ccrrtkieimbie rit e . Fift ee n 1 5 
mHUcnne gold radon* wtt* fmpbnted. Thli was Inade- 
quate He considered hkrtseLf well until March, 917 when 
hi* symptom* mm r r e d I ref u t ed to rw-operat* upon him. 
He ru re-operated trpoo e l se w here and nn radium m 
implanted He died in June, 1917 9 month* after the fint 
operatico 

Cak Grade IV S<±* mk, jp year* old, had had 
symptom* 7 month* Operatic*! was done m September 
19*7 Fire gold 5 mirhrnr k rxkca acre Implanted Into 
the indurated bt*e of a rm II papillary tumor situated near 
the right ure teral o rt& ca. The bladder k*lrm wa* controlled 
but the tamo extended Into Lha pel b inti Ln April p*S, 
man thi after operation, patient died of carancet*. 

Caie jj Mot graded. Te male, 66 yean old- had had 
symptoms 4 yean The bladder twxci had been ful- 
gurated In October 916, opera tkm m does and re- 
mlrtl an mfiltratmg tumor scrroandlng the bladder neck 
and occupying the t.ngooe Twenty gold 1.5 mfllUnrk 
radon* were implanted la January 9*7 3 month* after 
operation, patient died of nidmna 

Can 13 Grade m Bier female, jo year* old, had 
diabetes, with lymptnem of bladder tumor for t m on t h* 
September 916, operation revealed a kard mfiltraCKtu ex 
tending from the vertex down the right ode to the base. 
The pen\e*ical fat was sclerotic The leakwi wa* 1 cruti - 
meten wkle and about j centimeter* long Tbero were 
»ev cral leccodoiy tumor* Fifteen gold 5 mUBcmie 
radon* aero (ngkanted, but without benefit In Apni, 
977 monihi after operation, *he dud of catdnosna 
C At* *4 Not groded Da male, 7 year* old, bad had 
symptom* 5 month* In November 19*7 operatkm ra- 
llied t tumor of the left aide of the base of the bladder it* 
base 3 by 3 centimeter* in diameter Twenty gold i-J 
rnilhc-itne radcesi were Im planted . The bladder symptom* 
were coo trolled but peine d e v el oped 3 month* later in the 
left ode of the pel t*, tc and in If arch, 919, 6 month* 
after operation, patient died of caiemctn* 

Cm. 15 Grade I\ De, female, 70 year* old, had had 
symptom* one year In February 9*8, operation re- 
soled an ulcerating , infiltrating, papGJary tnmerr of the 
vault covering the meior part of the right wall of the 
hlsddsr Thirty 1 5 mlfbcune r*done were imp l an ted, but 
woe evidently inadequate In klay 9*8, 413 mliiniTie 
radon* ana implanted by cyitoecope and m llareh, 19*9, 
3 month* after operation, *he died afeardnoraa- 
Ci«t 16 Grade HL Fa male, 67 yean old, had had 
symptom* 3 or 4 years In January 19*7 ooentkn wa* 
performed Flat the peritoneum wa* opened and It wa* 
focnai that the whole subpof tooeai partial of the b la dder 
wa* Infiltrated with cardncme-.the tumor bavin* origtoaDy 
doubtless been In the vamlt Twenty gold milHmrl r ra- 
rkc* were Implanted Into the hladder from it* peritoneal 
surface without opening the risen*. A month later a ra- 
diogram showed only 3 radon*. The other had dmbtkas 
been poshed through the bladder wall and been lost. Ac 
cordingly the bladder a a* opened and 30 gold nrilBcuri* 
radon* aero implanted These were widen tlv Inadequate 
but the immediate resalt wa* mrpnstrtgly jrooo_ Before the 
second operation be had lost 31 pound*. He regained n of 
theee and in November 917 the c y ilu e cop e showed a 
r-ru-h inflamed contracted bladder with an alar In the 
fundus bat no definite tumor He died of carcinoma with- 
out recurrence of hia grave hladder rymptome in July 19*81 
g month* after operation. ...... 

cm *7 Not graded. FI male, 64 Tear* old, had had 
syogyiaui 3 month* la Fstrary 19*7 operation re- 


vealed an extewrive infiltrating carrfncm* cf the left ilk 
of the hladdar extending from the trip** half way to the 
apex. Seventeen gold 1 mUlicnrie radms atr* trplaited. 
The operation gavw no relief whatever In January 1513, 
11 month* after operation, he died of carct-xxn*. 

Cad: *8. Grade HI. 0 * male, 63 year* old, had kwi 
irmptom* abent month. In February rp*6, a rmw 
about 4 by 4 centimeters In diameter at U* Infiltrated base 
wa* Implanted with 3 platinum aj mGBcurk iado«a SLi- 
dktlon wa* Inadequate. The symptorna were refirTtd fen a 
year In klay 19*8, »7 month* after operation, patleat 
died of caredrxana. 

Ca*I kj. Grad* H. fSeetrtt.) 

Cai* 30. Not graded. Bo male. 43 years oU, akoheix, 
syphilitic, bad had symptom* of bkdds tnnaxr far 6 
mont h * H* arTtved at the hospital suffering * [!h rrtmtkn 
due to dot*. In kl arch, 19*7, opaatloa revealed an ulcerai 
in* tnmoc of the right aide of tie bladder week tnd rdgt of 
trigone, It* tmae infiltrated and 3 by 4 centimeter* in cB- 
ameter Thirtv-two pietlrmm r mflbcnrt* raden* were 
hry la n ted partly In two layer*. An lachkrectal abacas rt 
suited and never healed. In August, 10*7. cyxtoacopfc ea- 
amlnatkn showed a granulating area In tlu regie* of the 
right ureter a spectme* from which wa* reported carci- 
noma. Acconfingly In October 1917 operation and Im- 
plantation of 9 gold j mUBcurie raden* were don* la 
March, 19x8, suprapuhk extra v**t Ion of urine wasopeaed 
In hi *7 1918, urination wa* pilule**, be bad gained 
pound*. He wa* urinating once at night ami every 3 to 4 
hour* by day but was kill drinking heavily In Jane, 9*0, 
th* local condition remained about the same. Hr wa* de 
vxk^kav *3 akobcJk blindness and wa* overwhelmed with 
debt 3 * committed suicide 

Ca*x 3: Grade Pi Sra male, 5 year* old, had a 
perineal prostatectomy 1 ywar before for relief cf hema- 
turia. Op*r*tion had b een successful The cyttoscop* 
thawed s tumor to the right side cf bladder neck. Is June, 
19*6, 6 gold j mUBnrri* radons were Implanted In an In- 
filtration j by 3 centimeter* on the upper quadrant cf th* 
right tide of the hladder neck. In Septanber 9*6, the 
cywtoerope theored s c v c r t l roe tec* of tnmoc In thi* «n>* 
region. The bladder wa* again opened and 7 gold r. j m£!H 
cod* radnn* were Implanted. In October lpifi, the cysto- 
acope showed one won persisting and through the ersto- 
aeop* 4 gold mtTTimrie radons were ingianted. Tbera- 
after petient remained well and free from lyngkom* and st 
week until the wing of 1931 when hi* bladder sympban* 
recurred, hit pelvis was found full of earn noma, and he 
died In August, 193*, of carcinoma, 6 ywars after hi* opera - 


BDMHABV AND CONCLUSIONS 

i The American Urological Aaaodatkn Reg- 
iatiy amply jostffiea Its rrtomce. It give* a 
•ound basis for comparison between caec reports 
and a sound measure of proare* In our therapy 
1 All epithelial tumors of the bladder graded 
as I or II should be attacked as curable by ful 
guratton, radon implantation or cystectomy unless 
moribund or inoperable for other reasons. 

3 Grade IH has a bad prognoais. Wc can report 
but 33 per cent 5 year control. Most of the cancer 
deathi occur in tne first two yeari- 
4. The prognosis of grade IV ts even worse- 
Yet one patient has remained at wort and 
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apparent]} *ell for 6 years — and then died of 
cancer 

5 No attempt boa been made to compare 
cystoscopic ^figuration or radon implantation 
with suprapubic radon implantation During the 
period wi thin which these 31 patients were oper 
ated upon 6 patients were seen who were deemed 
too far gone for operation and radons were 1m 
planted through tne cystoscope into 7 others — 
and cystoscopic ^figuration was sufficient to cure 
“about a dozen others (for these I have no exact 
figures) Thus during this period more than half 
my bladder tumor patients submitted to supra 
pubic implantation of radons. Thanhs to the 
practice of suturing the bladder without drainage 
the postoperative mortality and discomfort are 
slight Thirty seven radon implantations are here 
reported with bat one postoperative death (The 
second postoperative death followed resection of 
the bladder ) The atrocious postoperative spasms 
that follow the implantation of glass seeds ao not 
occur Twentj seven of the operations were 
followed by do more discomfort than is to be 
expected after any cystotora> The 6 patients 
who required more than one operation submitted 
to the second operation without comment 

6 Comparison between resection of the blad 
der and radon implantation for the treatment of 
the more malignant tumors cannot be attempted 


on the basis of the cases reported here. Cure of a 
localized tumor is possible by either method 
Resection is not applicable to tumors about the 
trigone or bladder raxt, though these present no 
peculiar difficulties to radon Implantation. Ure 
teral reimplantation does not nave to be con 
sidered. The operative mortality is much lower, 
the stay m hospital so much shorter as to pay for 
the radium (In this senes n were drained and 
of the 26 sutured without drainage, 1 r broke open. 
For the 15 who did not leak the average post 
operative stay m hospital was 15 days, for the 
others the postoperative fistula stayed open on 
an average of 23 days ) It is to be hoped that the 
durability of radium cure is no longer questioned. I 
have reported 2 patients relieved for over 10 years. 1 

7 At the other limit of malignancy, in the 
treatment of tumors of grades I or II, the high fre 
quency current competes with radium for use by 
suprapubic section just as it does for cystoscopic 
use. Indeed the current offers the most convenient 
method of removing the growth preliminary to 
implantation. For the treatment of minor de 
grees of malignancy the choice is perhaps of no 
great importance. But whether appbed through 
the cystoscope or through the suprapubic wound, 
radium destroys malignant tumors that fulgura 
tion does not control. 

5 Oyuac k Ckmj 1013 M, 
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Application of heat in the vagina for vary 
ing periods has been one of the principal fac 
tors in conservative treatment- Its use in 
tome form has been increasing progressively 
Early medical records refer to the hot vaginal 
donche as a deansing agent used for the relief 
of pelvic pain Also German physicians 
heated shot and poured them into the vagina 
in order to maintain heat for a prolonged 
period. The therapeutic effect of prolonged 
and sustained heat, applied by vaginal douche, 
was enhanced b} the observation of Gdlbom 
that the mucous membrane of the v agina 
could tolerate much higher temperatures 
than the shin of the permenm and vulva. 

Realizing the marked beneficial effect of 
heat m inflammatory disease of the pelvis, 
efforts were directed toward perfecting meth 
ods by which heat could be auto m atica ll y 
varied according to the tolerance of the patient 
and the seventy of the Inflammatory disease. 
First among these methods of applying beat 
was the medical diathermy current, and 
later the Elliott technique Medical dia 
th erm y has been and still b, used rather 
extensively with beneficial results Cherry 
was able to obtain either cure or Improve- 
ment in 7a per cent of cases m which the 
temperature vaned from 104 to ita degrees F 
These results have been duplicated and con 
finned by Scheffey and Schmidt, Geflhom 
and Bettman and Crohn- Use of the proce 
dure was somewhat limited however on 
account of the costliness of the apparatus 
furthermore considerable knowledge of the 
diathermic current was essential. This led 
to a desire for a simplification of technique 
and to one by which heat, when applied hi the 
vagina, would be radiated in all directions, 
over a greater surface area. The method de- 
vised by Elliott satisfied these requirements 
Its principal advantage over prec e ding meth- 
ods is tha t the heat Is derived from a current 


of hot water which Is circulated through a 
soft, distensible rubber bag which, when ap- 
plied, fits snugly around the cervix. The 
pressure and temperature of the water within 
the bag are controlled by an electric motor 
and thermostat. In the average case, the 
treatment is begun with the temperature of 
the water about no degrees F and this a 
gradually increased to 130 degrees F de 
pending on the patient s tolerance Daily 
treatments lasting Half an hour to one hour 
are given as a routine. From ten to fourteen 
treatments meet the average requirements in 
most cases. 

The therapeutic effect of the heat b shown 
by marked hyperemia in the pelvic tissues, 
m crease in leucocytona, profuse discharge 
from the cervix and vagina, and gradual de- 
crease in pelvic pain At a temperature of 
130 degrees F for one hour the temperature 
in the vagina, uterus, rectum, bladder and 
pelvic peritoneal cavity is increased 5 to 7 
degrees F without any disturbance w the 
general temperature of the body 

The rapidity with which induration in the 
broad ligaments and often fluctuation In the 
cul-de-sac and adnexal regions, disappear 
following a few treatments with sustained 
high temperatures often is remarkable. Case* 
hi which previously surgical mterventkc 
would have been considered are definitely 
removed from the group of surgical cases. 
Of 23 cases of pelvic abecess reported by 
Holden and Gumee in only 3 cases was drain- 
age required following treatment by the 
Elliott technique. Furthermore, when heat 
was used as a pre-operative measure, the 
extent of operative interference neceaeary 
was considerably reduced and the amount 
of tissue conserved was increased. 

At The Mayo Clinic a study recently was 
made on a series of cases in which infections 
of the pelvis were chronic, and m which the 
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Elliott principle of application of heat was 
used The treatment was used both as a pre- 
operative and as a postoperative measure 
Clinical cures -were obtained in 70 83 per cent 
of the cases in which surgical procedures were 
not employed, whereas the postoperative 
benefits, such as the shortened period of con 
valescence, the rapid absorption of exudates, 
and the reduction in morbidity were classified 
as excellent m 100 per cent Furthermore the 
treatment served as an m valuable aid in sep- 
arating the definitely surgical cases from cases 
in which dim cal cure could be achieved by 


conservative measures Also, in a high per 
centage of cases that were persistently refrac 
tory to conservative treatment other pelvic 
pathologic changes, such as myomas, cysts, 
and teratomas were associated. 

It is to be hoped that these results, and 
similar results reported by others, will help 
to bring about a greater degree of conserva- 
tism in the treatment of pelvic inflammatory 
disease and thus contribute to a lower mortality 
rate reduction in morbidity, and conservation 
of pelvic organs, especially of young adult 
women Virgil S Counselled 



MASTER SURGEONS OF AMERICA 

DAVID PRINCE 

I T Is altogether worth while to pause occasionally and think o{ the pioneers 
■who hewed and wrought In this great Mississippi Valle} What was the 
American Dream which possessed them to cross the mountain* undeigo 
the hardship* and dangers oi building a new country on new ideals? This great 
West is ample evidence ol how well that dream has come true. 

David Pnnce belonged to one of those families of New Englanders that 
dreamed and went west to Illinois. Bom in Brooldyne, Connecticut, June 
ti 1816 educated at the Canandaigua Academy In New York, and with one 
year's study ol medicine at the College of FhyiSdans and Surgeons In New York 
Oty he Journeyed to Cincinnati Ohio He spent one year at the Obk» Medical 
College and graduated probabi) in 1838 

A most fortunate incident of his life was his association for a year and 
a half with Dr Reuben D Musse) of Cincinnati. Dr Maasey also a New 
Luglander had been, a teacher ol surgery at Dartmouth and Bowdoin before 
coming west Before graduating at the Unlvemh of Pennsylvania in 1S09 
llusvr> had done a piece of original research which disproved the theory that 
the skin had no power of absorption He was the first to lbow that on Intra 
capsular fracture of the hip could make bony union the first to ligate both com 
mon carotid arteries and the first (1837) to remove both the scapula and clavicle 
for sarcoma of the upper arm 

Thus David Prince was thrown at once under the influence and tnjptnticm 
of one of America 1 greet surgeons and teachers. That he Improved this oppor 
tunltv la ampl> demonstrated by his future career 

While In Cincinnati Prince became acquainted with Samuel D Grots, who 
was teaching In another medical school there. This acquaintance continued 
and Is attested by Gross s warm words of appreciation of the writings of Prince 
In the fields of plastics and of orthopedics. 

About 1840 Prince followed hi* family to Iayton Adams County Bhnolt, 
where he practiced medicine and surgery for three years. In 1843 nUncas College 
added the department of medicine to Its course, and David Prince was called 
to the chair of anatomy and surgery Thus he became the nrrt teacher of mir 
gery In a medical college In Hllnok. 

J4» 
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JadaonvfllcSuilUrium, Divid Prince’ipriY* to hospital, 

1865-188^ 

When tins school was discontinued in 1848 he moved to St Louis, and 
lectured on surgery at the St- Louls Medical College Here he formed a life 
long friendship for Dr John T Hodgen another of the great pioneer surgeons 
of the Mississippi Valley 

In 1852 Doctor Prince returned to Jacksonville, Illinois, and took up the 
independent practice of surgery During the Civil War he served as brigade 
surgeon in the Army of the Potomac- When his men were captured and sent 
to Libby Prison, he voluntarily went with them After the war he was in the 
office of the Surgeon General for a year assisting m the preparation of the medi 
cal and surgical history of the Army of the Potomac. 

In 1866 he opened a private hospital in Jacksonville in order to provide 
facilities for his surgical patients 

Doctor Prince twice read papers before the International Medical Congress, 
once m Copenhagen and once in London He was at least twice a medical 
visitor and student in the hospitals and clinics of London, Glasgow, Paris, and 
Berlin. 

The dianes he kept during the Civil War and on his trips abroad well illus- 
trate his studious habits Nothing escaped him His visit to Pans in 1884 
was at the time the French were attempting to prove that surgical infection was 
due to the micro-organisms in the air After his return home he built an elabo- 
rate operating room in which all the air was filtered through many layers of 
cotton before it reached the field of operation. While such operating rooms 
represented an advance in surgical thought regarding infection, contact infec 
tion soon captured the field and gave the air borne theory a subordinate position. 

David Pnnce was short In stature, heavy in body, with a large head and an 
open countenance. He had little to say He kept his thoughts and plans to 
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himself until they were really needed and then he described and explained them 
in few words On the other hand, he was a man of wide reading and wide Interests. 
Everything In the comm unity state, and county attracted his interest He retd 
German and French and had a good acquaintance with Latin. His surgical 
methods were truly Hunterian. He always maintained a dissecting room and 
worked In it. Every new operation was worked ont on a cadaver He always 
had the courage of his convictions but was blunt and far from diplomatic in 
their statement and execution This trait no doubt had something to do with 
prematurely closing the Illinois College Medical School It was the anatomy 
question He believed every student should understand anatomy Dissecting 
material had to be supplied — law or no law — and he supplied it whether the 
community liked it or not 

While in St Louis he had as a room mate a former Illinois College Medical 
student. Dr Samuel Willard Willard wrote me that In 1850 Prince received 
an English Medical Journal mailed to him from England He scanned Its pages 
then tossed it aside saying f I don t see why anybody sent me that I took it 
up and found a short article giving the names of ten surgeons who had up to 
that time successfully removed ovarian tumors The name of David Prince 
was among them It was characteristic of him to try everything new He was 
among the first in Illinois to use ether as an anaesthetic. 

When preceptors were the order of the day be was preceptor to many pro- 
spective doctors Central Illinois was dotted over with physicians who had 
studied with Prince and were proud of it. He always had from one to ux stu- 
dents about his offices. He took an active interest in them and supervised their 
study but never accepted a fee for such service 

He was an active member of and a contributor to manv medical societies 
he wrote and published numerous medical papers be was one o! the early 
members of the American Medical Association the Hhnob State Medical Sodety 
and the American Surgical Association and be was the author of several 
books among which we list the following Orthopedics a Svstematic Treatiu 
ufx j« the Prcecntton and Correction oj Deformities (1S66) Plastics a New 
Classification and a Brief Exposition of Plastic Surgery (1S6S) Plastics and 
Orthopedics (1871) and Gahano-Tkcrapontia (1874) All were published by 
Lindsey and Blakiston 

Doctor Prince was twice married. First to Mary J Dawson and two years 
after her death to Lucy M Chandler He had two sons, both surgeons, and 
one daughter who married a physician. He died of pneumonia December 19 
1889. Casl E. Exact. 
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REVIEWS OF NEW BOOKS 


A UNIQUE monograph 1 bj Rothrock records his 
private practice during the lait ten years. It Is 
- a careful report of 1750 pregnancies and 1345 
gynecological operation*, among the author’s private 
patients and Is an excellent object lesson In the 
desirability of keeping accurate case records 
The author follow* the conservative obstetrics 
and gynecology of the present day and the reader 
must therefore agree with practically everv pro- 
cedure as outlined. Added to this fact i* the un 
usual method ofnresentatlon namely a volume of 
case reports. This combination makes the book 
moat Interesting and instructive 
“That nature is kmdlv disposed to the expectant 
mother of the poorer class aa her offspring are 
wtuH> smaller at birth is not universal In many 
of the larger institutions the dink babies are larger 
than those in private practice. The difference is 
due to radal stocks and to geographic distribution 
rather than to the financial status of the patients. 
Furthermore the preponderance of multiparr In 
dink practice will tend to produce larger babies 
than will the preponderance of primlpane and 
secundiparr of private practice. 

Rothrock uses only rupture of the membranes 
and the \oorhees bag for the induction of labor 
Stripping the membrane* and castor off with or 
without small dose* of pltultrm Is such a simple 
and effective method of Induction of labor at or 
near term, that it is rather surprising that the author 
does not avail himself of this procedure. 

Following delivery under anrs thesis, the patient 
» allowed to wake np and after delivery of the 
placenta perineal repairs are done under local In 
filtration anesthesia. This would seen to be un- 
®w»iy Recent investigations all tend to show 
that the placental separation occuri more promptly 
following dell very than was formerly believed. Pit 
psntal removal and perineal repairs can thus be 
“rinded in the anesthesia of delivery thus obviating 
undue delay or prolonged ants thesis 
It is plearing to see that the author does not 
hesitate to use “propedy carried out vaginal 
examinations, whenever Indicated and that he sees 
no juff^euct In the resultant morbidity In a dis- 
cuarioo of this latter the author describes “54 cases 
that ran a febrile course A morbidity of 3 1 per 
cent is enviable. For the purpose of comparative 

, OTOCQMXrr W Fur ATI r**CT!tX3 

w >71° Owrmjcu ix» IJ4! O woman cal 

A Am«MOTUATT OT T»t L(«JU CaOVM, 

aw Cx** IlOTOuxs or Sena ot ttii Sion IwnwrAxr 


studies it would have been most helpful If the 
author’s standard of morbidity had been described 
the phrase used being so indefinite that comparisons 
cannot be made. 

The second half of the book deals with gynecology 
The procedures described are those in common use 
In this country with only occasional variations such 
as for the correction of uterine re trodispUcem en t. 
The author is to be complimented on ms results, 
his low morbidity and mortality and for the careful 
follow up of so large a number of patients. 

Ralto A. Res. 

TIGHT therapy has been a source of bewildering 
and hastily written literature, krusen has 
rendered the medical prof cation a real service in 
bringing to them in his book* a dear and concise 
presentation of the facts of this controversial subject. 

The physics of light therapy 1 b most important 
and it Is given here *0 that a physician with but 
an elementary knowledge of physics can readily 
understand it The sources of therapeutic radiation 
used today are considered- The physiological ef 
fects and the technique of the application of radiant 
energy are thoroughly docuised. 

There are ten concise chapters dealing with the 
use of ultraviolet radiation m the various dueasea 
amenable to this form of therapy The author does 
not make exaggerated dalms for the efficacy of ultra 
violet therapy and advises physicians to read critl 
cally the man of medical literature on the subject 
and to evaluate such artides on the basis of defi- 
nitely established facta. As it U Impossible for one 
in dividual properly to evaluate these damn in so 
many diverse branches of mediant the author gives 
references to original artides and suggests that the 
student Interested in some special subject go to the 
original sources and investigate the claims for him 
self 

The book is admirably printed well illustrated 
and sdentific and concise in its presentation. It is 
therefore recommended as a valuable book for 
every phvsldan medical student and technician 
interested in light therapy Jomt S Couira 

T HIS second revised edition of Buchstcm 6 con 
tribution to the -innals of Rotut^enoioey* contains 
much of the tame material found in the nrit edition, 

Ltot Tnnn By f ok Iluanul Ktimi, JJ D Foreword 
br Jofcn A. Kflteer JJ D Dr J 1L, D-Sc, 1J. O New Vorb F*a] B 
Horber Uc tu. 

Ajr-riU or Rof-rrotwttooT- a Souxi O* Uo^»«at*jc An. u< 
Mini by J T Cam 11 D \ot, x, PtrnC UlCC* By J a 
R»ck»tf-k II D td rd o New \«k J*a«l B Ifotber 1a( If I j_ 
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■with the addition of many new thfay* of great 
value. The roentgenograms show gist nc ind doo- 
denal Leaker* of til type* tod In alnxat iD itija of 
development and regresdoa. The effect of treat 
ment and the recesaloc of the nicer, when It responds 
to treatment, are well thown. The peat value of 
mu coo* membrane atodie* and their relation to 
nicer* of the duodenum and patterior wall of the 
atomach fa stressed. 

In the opinion of tha reviewer bowcrer while 
the didactic matter la up to date and thowa that 
the author la coin Gant of the recent literature. 
It la *o sketchy that, fa a book of thla die it ahcmla 
have been other amplified or dropped entirely 
Tbc description* of the platea are too bod to be 
of value to the inexperienced and to the experienced 
Interpreter of roentgenogram* the film* are of inch 
dubloua quality that one moat of necessity be well 
versed to the atudy of roentgenogram* to Interpret 
them. It la difficult to understand why ah the b- 
hntrxbora are direct pnnta from X ray film*, thus 
firing color contrasts opposite to that viewed by 
the radiologist on the ground flam screen. 

The dtscuokm of mucous membrane relief atndlea 
la of considerable interest and the III nitration* merit 
favorable comment. The second edition elaborate* 
somewhat on thla type of examination and the 
pathological anatomy of the mucous membrane. 

Finally it seem* to me that the book la entirely 
too large for the matter contained I believe It 
could be cut down to two-thirds its present size 
without detracting from the value. This probably 
would be reflected fa a lowered cost. 

Rowxxr A. Aanta 


\TOLUiIE YU which la a supplement to the Sys 
' Uwt of 0 for aim Swritry 1 by Bkkham appears 
now approximately 8 yean alter tha pubEcation 
of the original work- In this volume which is pre- 
pared by Smyth, the author endeavors ho bring 
up-to-date the previous six volume* by the addition 
to each section of those operative procedures which 
have become established as a part of the arma 
mentajfum of the well equipped surgeon. 

Alter a rather fnritits* attempt to extol the art 
and science of sur ger y tha author describes opera 
tkms which he believe* sbcwld be tndnded fa a com 
pletc ivatem of operatlva aurgeiy and which are 
not to be found fa the tlx volumes originally pub- 
lished. The author make* no dnim for originality 
of the operation* and fa pra cti cally every Im ti n ce 
quotes extend vdy from, and give* credit to, the 
originator of the technique discussed. Tbc chapters 
desHrig with operations upon the chart and the 
colcm (Twit* In tbs greatest amount of new material, 
r \nr* Jt fa the author** belief that in these fields the 
greatest number of new operation* ha* been de- 
veloped in recent years. 



The volume is replete with excellent fan *t ration* 
depleting operative technique and as a whole the 
material It wcO assembled, yet this work s eem s to 
lack the scientific snd dasaic flavor of the prev ious 
volume*. The text 1* at time* misleading and dif- 
ficult to comtrne. An exception must be taken to 
the statement on page 81 relative to precautions 
to be observed fa using spinal awcMhest*. The 
aut hor states that *Tf tbs systolic pressure drops 
to 30 mm Hg_ give an fatravenons fajjxtfcm of warn 
physiologic salt solution or Ringer's solution, aid 
If the pressure continues to drop epinephrine shock! 
be added fa sufficient amount to cuing the 1 malic 
pressure to 40 Such advice if taken literally 

would lead to frequent disasters. On page 140 the 
author states that in draining the floor of tie mouth 
an faefaioo b made “between the hyoid been sod 
the thyroid cartilage” — obvkraly an error also that 
a harrnoatit when passed into the inebion will ap- 
pear bet ween tha teeth. Attention b called to these 
Items in an effort to give a constructive aitidam 
of tha work since it b obvious that a tremendous 
amount of energy has been expended fa the petpara 
ticc of the volume. The author ha* attempted to 
place fa the hands of the reader a ready means to 
i«mrti«rbr himself with a countlesa number of es- 
tablished operative procedure* but the reader at 
time* b handicapped in that statement* are sc ms- 
time* involved and a few error* have crept fa. 

Jaaw A. Waxm. 


■"pllE announcement of a work upon the treat 
I ment of anoint from one of the English clitic* 
where so much Interesting work has recently been 
done was received fa this country with the highest 
expectations. Mlaa Dobaon ■ Httle book* fall* to 
ihre up to these fa many respects. The chapters 00 
binocular vision and binocular balance are neces- 
sarily abort and offer nothing new but contain a 
useful rfsumA 0/ some praetiil testa. The author 
emphasise* the suspension of vision a* a cause of 
squint and discusses tha importance of its recogni- 
tion and treatment by orthoptic training at tha 
earliest posafble moment, ills* Dobson believes 
that while amblyopia may ba congenital, fa which 
rasa treatment is of no eff ect , amblyopia from dis- 
ease does often occur and la susceptible of great 
improvement by treatment Besides the usual meas- 
ures, the use of monocular stimulation by moving 
object* with an American instrument, the myocuh 
tor and with the author’* rotating disc b advised. 
It b interesting that libs Dobson employed a mod- 
ern form of the “squint ma»k” Ufaatrated fa the 
oldest text*. Rubber disc* are worn, provided with 
hole* which Emit the ftrfd of the trying ey* and admit 
light to the amblyopic era at a point away from the 
amblyopic area fa which vision is suspended. Tm 
ttimnlatkwi of these seeing area* develop* vWofi 
and cause* tha position of the eye to improve 
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markedly the claims. Other device* making uso 
of the tunc pnndpie are employed with much 
ingenuity 

One i* mrprixd to find 4 discussion of refraction 
in this book, and it more turp cited that the author 
is a warm advocate of “dynamic refraction, giving 
atropine, apparently in very few ca set. Few ophthai 
roologiit* wtU agree that all the latent hyperemia 
can be elicited by thit means, or that correcting 
only a portion of thi* will make the fullest poatlWo 
n*e of refraction in correcting convergent squint 

The di*att*ion of orthoptic training comprises 40 
otgei and comtUts chiefly in a description of various 
ingenious instruments which have recently been de 
vised by Maddox and other English workers. Moat 
important of these are the synoptiscope and the 
author*! binoculartcope. 

Your reviewer beiievea that Mis* Dobson b right 
in stressing the importance of orthoptic training m 
most case! of iqtdnt and that such training is 
equally important after operation where this be- 
comes necessary What she fails to do however is 
to prove her thesis by illustrative case* or by «tatia- 
tic* of remits in a group of case*. She is content 
with general statements that this or that procedure 
wfll curt many case* of squint or Improve amblyopia. 
Ko statistics of other worker* are quoted and her 
bibliography consist* in large part of reference* to the 
announcement* of In*trument makers. Work* by 
a "Dr Peckham of Waterbury, Connecticut who 
vmuld seem to be an optometrist, are quoted with 


fall* to realize that many 


excellent ophthalmologists have been discouraged 
in the use of orthoptic training by their own ex- 
perience or by the reports of others, and that a great 
deal of real evidence is required to convince them 
of it* importance. Samtoid K. Gxnoan 

''pHE monograph on the combined procedures of 
*■ arteriography and encephalography 1 by Loehr 
and Jacobi is published as a supplementary volume 
to Gnu bey’s work on roentgen rays. 

In it the author* present a review of the literature 
on encephalography and in more detail the lit era 
ture on arteriography A chapter is devoted to the 
development and usage of thorotrast as a contrast 
medium. They present fully their technique of 
cerebral arteriography which in their hands has 
been marked with exceptionally few hazards of 
deleterious eJJects The contra indications are the 
same a* for encephalography alone. 

The topographical anatomy of the normal cerebral 
vessels as shown by arteriograph) with thorotrast 
is given and a case of deviation from the normal 
(hjemangioma of the face and brain) i* shown in 
contrast. Desorptions are given of the findings by 
the combined procedure* in cases of taboparesis, 
epilepsy artenotderoei*, hydrocephalus and cere- 
bral tumor A considerable portion of the clinical 
put of the work is devoted to * rather complete 
atia* of \ ray* of the procedure in cases of tumor 
Haui Haves 
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THE ORGANIZATION OF A TUMOR CLINIC IN A GENERAL HOSPITAL’ 

GEORGE T PACK i£J> Nrw \o*x 
TW Vw wnti JWpKsi, Kn TV* Cay 

T HE oeoplaitie disease* have not had de- bactenoJopflts. Such cancer Institute* which an- 
Berved attention In thi* age cj medkai *pe~ fortunately are few w number Include the Hunt 
oakatioo- Hospitals esnedsSy equipped iegtem Mexnonal Hospital in Boric®, the New 
for the treatment of tubercxiloafa, affections of the kork State Institute for the Stody of Maligned 
eye, boor* and Joint*, roaladie* peculiar to women Disease in Buffalo the Cancer Institute ol the 
and children and carom tmfca ole dueaae* have C 3 ty erf New York and the Memorial Hospital In 
been established throughout the country Yet most New York. C 3 ty 

caoceti are treated b ambulatory patients by It Is not fearibie to care foe all cancer patients in 
central practitioner! and in the ward* of renersl cancer InsHtotc* or cancer hospital* because these 
ncajatals. A daeasfc which ia inevitably fatal U institutions moat be situated in center* of hrge 
untreated, *hoold receive the beat pemibie ad population. Geographical cUitances are too great 
vantage* of care by phyaioan* skilled in it* dlag In the United State* to enable the trtmpcrtariac 
nous and treatment To attain this cod, these erf ca n cer patient* to and from these center* U fa 
patient* should be segregated in «eparate ward* the practice in Sweden and France. It t* obnou* 
and chaw*, under the raanajjement of physicians that for economic and social reascaas, the oced*o£ 
weil trained in this work. It » oor belief that thi* the average community are best met b> the cancer 
problem can be bat aolred by the estabSihment dink m r general hospital, Since only a relatlvriy 
of tumor clinic* in general hospital! small number of patient* suffering with cancer can 

Thi* statement seem* to be mibrianuated by be treated in cancer institute* anaca racer hospital*, 
the rapid increase m the number of tumor dinks the general hospital* throughout the country hare 
in general hospital* dunng the but decade. Dr the terioui responsibility of caring for the greater 
Cox, of the American Society for the Control of proportion of cancer cue*. Burton J Let has said 
Cancer states that in iojo there were appreeri 1 An inspection of almost any large general bospitd 
matdy fourteen such dime* In the United States, in the united Sti tea or Canada wfl] dfaciwe cancer 
In the February 1931 israe of Suacay GtVE patient* indiscriminate!} scattered throughout 
coloct and Dbstet*kb, a repeat wa* made b> the aervier* of the hospital some under the care cf 
Dr Greewugh, then chairman of the Committee the surgeon, other* m a general medical ward 
on the Treatment of Malignant Dfaeaaea, to the pediatric or orthopedic ward and QOt a few under 
effect that the American College of Surgeons had the care of the rwmtzenokelst <* radiologist, 
approved 100 cancer clinics, recommended for Cancer m a major health problem which mrrtt'te 
approval 58 cancer dink*, and that 185 elude* intelligently met by the boards of managers and 
were in the process of orranitatkai- medical staffs of the large general hospitals in thi* 

The committee of the American College of country \ o such hospital today caul* considered 
Surgeon* on the Treatment of Malignant Db- fully efficient tmkss & we& organized cancer #erv- 
cases has dawhed the spedal fadHtiea far the ice cost* within its doors. 

treatment of neopUstic (hseaie* into icwr groups, 'The tumor clink may well be organized atxocd- 
a* follow* (t) cancer institute* (*) cancer re- fng to the recommend* don* of the Committee 00 
search laboratories (3} cancer hospital* (4) can- thi Treatment of Malignant Dfaeane* of >be A»- 
cer dicaa In general hospitals- erican College erf Surgeon* in thrir brochure 

The cancer institute fa the ideal ncJotion as it Organization erf Service for the Dognocfa and 
indude* a hcspital organized; and maintained Treatment of Cancer A Minimum Standard, 
soieh' foe the dkgnoifa and treatment of cancer The deportment had better be known as » tu- 
a* weQ as adequate research laboratories manned mor dink rather than a* a cancer dink, because 
b} * staff of patboJogfata, phyiicma, chemists, and mam patient* do not wish to be wen in an irh 

TT. W rti. fc wr«^ * ti. J-rr*^ oa w tw G-m« 1 h F-wr 



PACK THE ORGANIZATION OF A TUMOR CLINIC IN A GENERAL HOSPITAL 349 


ablution labeled as a cancer hospital The word 
cancer ' should not be employed in contacts 
with patient*, even though a tacit understanding 
exists as to the nature of the disease being treated. 

There arc certain mutual advantages In the 
uthuation of the personnel and physical equip- 
ment of already existing hospitals for the organ 
{ration of a tumor dsnic, because these constitute 
established centers m which modem diagnostic 
and therapeutic procedures can be conducted 
These hospitals have the personnel and equip- 
ment for this service, and are only lacking m 
a definite organization together with sufficient 
radium a high voltage V ray machine and a ra 
dium therapist necessary to attain this objective. 
Approved general hospitals have already es- 
tablished their reputation m the community and 
the tumor clinic will benefit by this credit The 
affiliation of the tumor clinic with the general 
hospital 1* the most economical arrangement 
possible, a» It enjoys the advantages of clinic 
quarters, hospital beds, interne and nursing staff 
The establishment of such a dune In a general 
hospital offers many advantages to the patient 
with cancer Fust, the diagnosis of the disease is 
made accurately and promptly Treatment of the 
cancer Is instituted without delay Prccancerous 
Lesions are recognized and removed No one 
physician has sufficient knowledge and experience 
in the treatment of neoplastic diseases of all or 

r ; to he independent of the opinions and aids of 
medical confreres. Group judgments as to 
diagnoses and proposed plans of treatment are 
preferable as they are baaed on the agreements of 
surgeon radiologist, pathologist etc. The patient 
benefits by the knowledge, skill and experience of 
phv»dans who have devoted themselves to the 
diagnosis and treatment of this disease. Further 
more, the cancer clinic is equipped with special 
diagnostic and therapeutic facilities as well as a 
»upply of radium which independent physicians 
can seldom afford. Another important service is 
daily numng care for ambulatory patients at a 
minimal cost. 

After the establishment of a tumor clinic In a 
communiu it will be observed that the delay be 
tween the onset of symptoms and the appearance 
of the patient In the clinic will noticeably decrease 
year by year Early submission for diagnosis re 
*ults in a higher percentage of cancer cures. This 
increase In the relative percentage of cases class! 
fied as early or operable may be attributed to the 
educational activities of the clinic, the awakening 
of public and personal interest in cancer preven- 
tion and treatment, the missionary efforts of 
patients who have been satisfactorily treated and 


the co-operation of the physicians in the com 
munity 

Advanced inoperable cases are usually treated 
by radium or X rays which are held m scepticism 
by some patients and considered as infallible cura 
tive measures by others On this account, the 
prognosis should be explained to the relatives in 
the case of even advanced cancer accepted for 
treatment by the dime, as well as the degree of 
palliation defined and these facts reiterated at 
succeeding visits so that the relatives will not be 
too optimistic during the palliative stage All 
cancers arc not curable and the services of the 
clinic are not limited to early or operable cases. 
Occasional cures are unexpectedly obtained in 
certain apparently' hopeless cancers It is the 
function of the clinic to offer palliative treatment, 
if possible to all the unfortunate patients who fall 
in this category In discussing this point, Robert 
Greenough said I believe that the palliative 
treatment given to advanced cases is often one of 
the wa ys in which the clinic establishes its effi 
aency in the minds of the physicians of the com- 
munity 

The number of cancer clinics in any community 
depends largely on local needs and existing hos- 
pital facilities. This is a problem which cannot be 
decided by rule of thumb or gross population. 
There can never be too many diagnostic tumor 
clinics in any city but for cancer therapy it is 
more ideal and less expensive to have property 
located treatment centers with adequate radium 
and \ ray facili ties. 

The tumor clinic in the general hospital should 
be autonomous. It should receive for treatment 
not only the patients with advanced incurable 
cancers referred to it from the surgical service and 
other departments m the hospital but should be 
privileged at least to »ee in consultation or to out 
line the treatment of every patient with a benign 
or malignant tumor Although ah members of the 
hospital staff recognize the great need and value 
of a cancer clime m a general hospital, yet a few 
individual members at first may be unco-opera 
Uve This attitude is most frequently encountered 
in surgeons who will not always relinquish with 
good grace the opportunities of operating upon 
so called operable cancers of the cervix tongue or 
bp and object to the transfer of these patient* to 
the tumor dime where they may be treated with 
radiation therapy instead Surgeons should real 
ixe that the vast majority of cancers are best 
treated by surgery alone or in combination with 
radiation therapy radium a an adjunct to surgery 
and often requires surgical exposures for its ac 
curate application The surgeon therefore must 
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play a very important rfiic in the condoct of the 
clinic. Very few surgeons hive a good foundation 
in or knowledge of radiation therapy nor art they 
sufficiently veiled to know the relative values of 
surgery and Irradiation In all varietiea erf cancer 
It tt for this reaion that the patient! should be 
but seen in the tumor dlnlc where their treat 
ment ii outlined. The tumor clinic in tome hos- 
pitals merely lervea u a medium foe consultation* 
and follow np observations. It* lervkea under 
this arrangement are optional and not obligatory 
However any dlnlc »o established will prove Ita 
worth m time and later be givtn more authority 
In the disposition of cancer cue*. In the tumor 
dime* in general hospitals when consultation Is 
voluntary rather than obligatory the surgeon who 
doe* not avail himself of the opportunity *o af 
forded will toon be criticized because of the In- 
evitable mistakes made In the diagnosis and 
methods of treatment 

AH cancer patient* discharged from the wards 
of the hospital are referred to the tumor clinic for 
follow-up observations- There can be do terknn 
objection to this plan Inasmuch as the other hos- 
pital service* are seldom as interested conscien- 
tious, and competent In the after-care of patient* 
treated for cancer The follow up visits on pa 
tients treated for cancer extend indefinitely, as 
long os the patient lives. These visits shouif be 
made at freouent Intervals during the firat 5 year* 
and after this at Interval* of 6 months to t year 
for the remainder of fife Only b) such observ* 
tions at Intervals can the percentage of ao called 
cures of ca n ce r be determined foe definite periods 
of survival. 

The tumor dtnic ihould afford arrangements in 
the out patient department for the daily care of 
ambulatory patients undergoing radium therapy 
TW* dinic frequently referred to as the “ dean- 
up clinic 1* under the management of a well 
trained nurse assigned to the cancer unit or In 
some instances to a junior attending surgeon. The 
•kin reactions following radktion therapy of 
cancer of the breast, node, or mouth are often 
intense and attended by blistering and desquoma 
tion of the tkin earning the necessity for frequent 
ot daily dressing*. Patient* under treatment for 
cancer of the mouth require frequent lntr*.-oral 
Irrigations and drilled cleansing of the mouth and 
of the cancer This very important service greatly 
relieve* pain and discomfort, lessens the danger 
of complicating infection, establishes adequate 
drainage lor cavities (c g. ( the paranasal sinuses) 
stimulate* the production of granulation tissue 
in the healing 01 the wound, and Invariably ha*- 
tens the rapid recovery of the pa tienL 


The establishment of the tumoc clinic will re- 
duce materially the amount of bed care In the 
boopital because many of the patients seen In the 
cancer dlnlc are ambulatory during the greater 
port of their treatment!, whereas previously many 
of them wtre admitted to the hospital fox ths 
entire time. The tumor dime therefore enables 
the general hospital to discharge Its obligati** to 
cancer patient* by more accurate and adeotific 
treatment given at leas cost to the Institution. 

The expense* of the cancer clinic may be par 
thBy defrayed by charring those patients who are 
able to pay a small registration fee on application. 
There should a bo be a sliding acaie of prices for 
radium and "V ray treatments according to the 
financial classification of the patient When the 
radium Is used In the treatment of private pa 
dents, the rental fee Is accredited to the income of 
the cancer dlnlc. A small fee of 10 to 55 cents may 
be charged for foTtow-op visits but this Is not 
stressed too much, otherwise It may discourage 
these very important vtsits. 

The staff oc the tumor dlnlc should consist erf an 
In tern tat, gynecologist, urologist, ^dermatologist, 

genologbfi general surgeons and consultants, to- 
gether with specially trained nunn, radium 
technicians and secretaries. 

The director of the tumor dink ihould be well 
Qualified by experience and personal interest la 
the cancer problem and should be preferably on a 
full time basis. Ho may be cither a pathologist, 
radiologist, internist, or sameon, although as the 
treatment erf cancer is largely a surgical problem, 
the surgeon generally exercises administrative 
control of the dlnlc. 

The work In a cancer dlnlc Is subdivided and 
planned ao that cancers of the skin are assigned 
to the dermatologist, cancers of the ovary uterus, 
vagina, and vulva to the gynecologist cancers of 
the urinary bladder prostate, testis, kidney penh, 
and urethra to the genlto-urinar} wugrcc and 
cancers of the larynx, pharynx, nose and mocth 
to the intra-oral surgeon and otolaryngologist. 
The surgeons in attendance to the cfioic may bare 
particular Interests In the diagnosis and treatment 
of cancer* of different organa. For example, tu- 
mor* of the breast may be assigned to cme ■trgeco 
who by experience or preference justifies tm* 
■election tfanflai assignments are given for boo* 
tumors, cancer* of the craoptogus and stomadi 
and fox cancer* of the colon ana rectum. 

The efficiency of the clink improves as the* 
various nngeoas acotdre particular »kiU in the 
surgical ana radiological management erf tumor* 
In these locations. A consulting dentist I* of In- 
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valuable assistance in the construction, of pro- 
tective dentures for use during the radium treat 
ment of intra-oral cancer* and in reconstructive 
facial surgery 

The internist serves a most important function 
in the clinic. To him are assigned the diagnosis 
and treatment of various medical complications 
that may occur, the various blood diseases such as 
the leukemias anatnia, polycythemia, also the 
diagnosis and treatment of the tumors of the 
lymphoid system such as lymphosarcomata, 
Hoagkm 5 disease and others. He may also take 
ipeaal interest in the diagnosis and treatment of 
raediastina .1 tumors and of carcinoma of the lung 
AH the efforts at constitutional therapy of cancer 
and the dietary management of this disease should 
be assigned to this department. 

The pathologist, who is an integral part of the 
cholc, should be well trained in the gross and 
microscopical diagnosis of neoplastic diseases 
Another essential m his training and experience is 
the ability to grade histologically the various 
carcinomata studied and to judge their radio- 
RnfitiviUea. He should be adept m frozen section 
diagnosis and should also be familiar with the 
rapid preparation of tissues obtained through 
needle puncture (aspiration) and the various 
methods of punch biopsy An attempt should be 
made to obtain a necropsy on every patient who 
dies of cancer 

The pathological museum should contain every 
gross specimen of cancer removed by surgical ex 
tirpation and at autopsy The microscopic slides 
of every tumor and of every biopsy should also be 
on file these should be preserved permanently 
and catalogued with cross indices so that this 
material is readUv available for study or analysis 
whenever a special review of this subject is con 
templated. 

The educational advantages of the clinic are 
enjoyed by the internes on a rotating service who 
•hould be assigned for an aliquot part of their time 
in the out patient department to the cancer clinic. 
It is their privilege to examine patients in the 
dune and to follow their subsequent management 
including \ ray radium, and sargical treatments, 
the interne 15 of considerable assistance In the 


tumor clinic by taking histories making general 
physical examinations and by his observations 
*nd attendance in the follow up clinics. 

Ihe nursing personnel x* 01 great importance. 
The nurse or nurses assigned to the dime are con- 
sidered as permanent members of the organize 
bon. With this status they become acquainted 
with the necessary technical details in the treat 
ment ol ambulaton patients by radium and X 


rays, they' become familiar with and adept m the 
prepara non of radium applicators they acquire 
skill in dressing cancer patients and they are of an 
especially helpful assistance m certain diagnostic 
procedures such as cesophagoscopy gastroscopy 
bronchoscopy etc. They also learn the modal: 
ties for the use of the endotherm knife or surgical 
diathermy 

The tumor dime should be provided with a full 
time competent medical secretary who is thor 
oughly acquainted with the methods of history 
taking recording filing analyzing end-results 
cross indexing and recording doses of radium and 
X rays. 

The records used in the cancer dime contain 
complete data on the history physical examlna 
don, laboratory findings diagnosis, treatment, and 
follow up notes of patients with all varieties of 
cancer For completeness uniformity and sun 
phcity it is suggested that these records conform 
to the system approved by the Committee on the 
Treatment of Malignant Diseases oi the American 
College of Surgeons. The patients are given a 
clinic number on application. The case histones 
are filed and cross-indexed, therefore they may be 
located m y early groups, under the patient s name 
or according to the final diagnosis. 

The social importance of the cancer problem 
must be recognized and the co-operation of the 
social service department of the hospital ob- 
tained Where this sendee is lacking the follow 
up of cases is performed by other agencies such as 
the comrnuwtv health center or the personal ef 
forts of the permanent secretary to the tumor 
dime. The social service worker is especially 
fitted to evaluate the social and economic status 
of the patient She ascertains if the patient can 
support his family while under cancer treatment 
and arranges for the temporary care of minor 
children. The financing and rehabilitation of the 
patient after treatment and while convalescing 
may require community aid which the social 
service worker provides by mobilizing the re 
aources of the community The return visit* of 
the patient to the tumor dime for further treat 
menu and foflcnr up observations are insured by 
this supervision Other invaluable services ren 
dered to the patient in his home are proper post 
operative and postirradiation management. In- 
struction in the hyg»eruc care of this disease (diet 
for gastnc cancer hygiene of oral cancer etc.) 
and nursing aid to die incurable patient during 
the terminal period of his disease 

The radiologist or radium technician who as- 
sembles the radium in the different applicators 
or collects and measures radon should be fullv 
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protected against the injurious effect of 0- and 
7 raya Thb protect*® U afforded bv »ev 
end device* kept in the radium assembly room, 
for example (a) the radium ItaeU b stored In. a 
thick walled lead box within a tale (b) the radium 
is transported to other parts of the hospital In a 
heavy metal conveyor or box with a long handle, 
so that the radium is near the floor and as distant 
is powible from the body or It b wheeled to a 
small carriage (cl lead hand rhidds are built 
around the handles of the assembly forcepa, so 
that the worker * ftngera are not subjected to un- 
due irradiation (d) the radioJoght, technician, or 
nurw stands behind a thick upright lead shield 
with lead glass top while asaembhog the various 
ipphcatori 

The radium is kept in a safe, the combtoatk® of 
which a known only to one or two members cf the 
canctn staff preferably the roentgenologist, who b 
on a loll time basis. The safe to this model dime 
b built m the same cknet with the case records, 
all of which can be locked again by an outside door 
The loan of the radium to the attending staff a 
done through this caretaker who assumes the 
•ole responsibility for its return. The application* 
for the use of the radium are filed to chronological 
order »o that no preference b ever shown to its 


In addition to facilities far \-ray diagnosis, it is 
essential that the department of radiotherapy be 
supplied with a high voltage Y ray machine of 
sufficient voltage to insure effective external Irra 
dmtioo The Committee of the American College 
of Surgeons on the Treatment of Malignant Dis- 
eases states that soch an X ray therapeutic unit 
should have a peak strength of tooooo volts. 
This is the standard voltage for most high voltage 
therapeutic Y ra\ machines to use to the United 
States today The machine may be air cooled, or 
water cooled at ao to so milllarnpem the latter 
»et up b more economical and time saving, par 
tkulariy when there are many patients to be 
treated 

The working unit to the tumor dink should be 
confined as far as poaeible to ooe wing of the 
hospital In addition to three separate waiting 
rooms, there should be a general office and a sep- 
arate record room. A large room co nt a inin g cu- 
bicles with examination tables and dental chairs 
suitable for ear nose, and throat exa m inations and 
treatments b a necessity The customary scrub- 
bing sink, small electric steriliser instrument cabi- 
net*, ard dressing carriage* are also placed in thb 
treatment room especially useful Is a light mobile 
dressing carriage on whim may be assembled the 
Instruments necessary for asophagoacopy bron- 


choscopy surgical endothermy etc. There b a 
separate room In thb particular dime for gyne- 
cological examinations, an additional room with a 
cyitoscopic table for gem to- urinary examinations, 
two rooms for X ray diagnose and fluorceccpy 
the rooms housing the high voltage \ ray ma 
chine and a separate small waiting room for thb 
unit. A large closet is painted entirely black to 
serve as a dark room for transQluml nations of the 
breast and oral cavity This wing of the hartal 
is situated on the ground floor and has a separate 
entrance from the street. 

There should not be Just the one waiting room 
for all patients coming to the cance r dime. At 
least three small waiting oc reception rooms are 
desirable ooe for new patients, another for pa 
tients to the advanced stages of the disease, and 
a third one for patients who are under treatment 
and exhibiting the r ecent effects cf radiation 
therapy oc surgery Some of these effects are 
quite disturbing to the patient who anticipate* 
such treatment. II the elude meets officially twice 
a week. It b well to have women come on ooe day 
and men on another to order to avoid poenble em- 
barrassment as well as to remove every' obstacle to 
securing ready access to the clinic and its fadlltk*. 

There should be oo file to the hospital library 
about fifty of the modem monographs ou tumco, 
radium therapy and X-ray treatment It should 
also subscribe to the {mtrlcan Journal of Comer 
Radiebxj — the official organ of the North Am- 
erican Radiological Society the A merua*Jntmol 
of Roc*ir*noU>£y and Radium Therapy — the official 
organ of the American Roentgen Ray Society and 
the American Radium Society Simon T Gy*e 
oology Aim Oorrrrajc* (with IwmxATioxAi 
Abstract or Suioeby) — the official Journal of 
the American College of Surgeons and the Ft*r 
Book in Radiciofy Practically all worthwhile 
articles on neoplastic d beasts either are published 
to these Journals or are reviewed fa their abstract 
sections. 

The personnel of the tumor dink, the character 
of the work done the facilities for consul tatke and 
ffin gnosis, the houra for conductance of the dink, 
ana the equipment and poasibQitie* for P™}* 3 " 
cancer therapy must be well known to every phy 
sidin to the immediate vicinity of the hoapittb 
This b Important because approximately foor 
fifths (So per cent) of all patient* cared i<x to the 
tumor rUnw of general hospitals have been re- 
ferred by doctors and only one-fifth of t he to tal 
cases have never previously seen a physician. 
Dentists should be similarly informed the dlrectcc 
of the dink should arrange for appropriate (knwo- 
st rations and lectures before the local dental 
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society in the hope of stimulating interest in the 
early recognition of intra-oral cancer 
The tumor clinic assumes certain educational 
responsibilities to the physicians of the commu- 
nity as well as to the laity The centralization or 
grouping of all the cancer case* m the city enables 
each physician to we and examine his colleague s 
cases thereby greatly increasing his experience 
and familiarity with. the various neoplastic dis- 
eases. The clinic staff should encourage all phy 
naans to attend the clinics and weekly confer 
eoccs by a hospitable welcome and a cordial will 
bigness to demonstrate and discuss the cases under 
observation A formal educational program con- 
sating of an annual lecture senes with out-of town 
speakers thoroughly experienced in the diagnosis 
and treatment 01 cancer may be arranged with 
the co-operation of the county medical society or 
academy of medicine. Information concerning 
the early sign* and symptoms of cancer and the 
prevention of this disease is dispensed by ad 
dresses to women a clubs luncheon clubs lodge 
assemblies, and church societies Informal after 
noon addresses open to the public are given by 
prominent cancer specialists, who are scheduled 
cm the lame date for the e\ ernng programs of the 
medical soaety It vs well to have the tumor chmc 
closely allied with the local branch of the American 
Soaety for the Control of Cancer The potential 
effectiveness of a local branch of this soaety when 
properly organized and directed vnth definite ob- 
jective* can be illustrated best b> the phenomenal 
success of the Westchester (N \ ) County Cancer 
Committee under the able guidance of Dr H. R. 
Chariton This cancer committee a unit of the 
American Soaety for the Control of Cancer, 1* 
responsible for the best organized and model can 
cer sendee m any comm unity in the United States 
The experience and support of this national so- 
ciety Is an invaluable ally to am new tumor dime. 

A dfoicopathologxatl conference every week or 
two tnay be arranged for attendance by physicians. 
It is known as the cancer conference and is con- 
ducted by the director of the tumor dime. The 
conference vs held proropth at a time suitable for 
the majority of the physicians in the hospital 
Ihe program ihould be prearranged in order to 
oiable physicians who are participating to ab- 
* tract the case histones ana prepare their ma 
brti&l for presentation. At such conference* rare 
*bd interesting cases are presented as well as 
tumors presenting difficult problems in clinical 
or microscopical diagnosis. Other patients are 
wiown and their diagnosis and treatment dis- 
in order that they may profit by expert 
group opinion. These opinions are duly recorded 


so that when these same patients arc presented at 
some later date the conference may judge for 
itself the advantages or disadvantage* of the 
method of treatment selected. Stenographic notes 
of the dismission of all cases are kept and these 
notes incorporated on the patients chart to- 
gether with the Imitative diagnoses names of 
physicians making the diagnoses, and suggested 
methods of treatment. 

The conference room is well selected and ar 
ranged in order that the patient may be easily 
visible to all the physicians in attendance. The 
patient is placed on a platform slightly higher than 
the level of the floor Illuminated boxes for view 
ing X ray films are properly situated. One ar two 
separate dressing booths adjacent to the confer 
ence room are helpful in case the consultants find 
it necessary to make certain examinations (gyne 
cologicai, rectal etc,) in private. The conference 
room is also equipped with a blackboard a screen 
and a projcctoscope for viewing lantern slides 
The case presentations are made uy the men most 
interested they should be concise and pertinent 

The method of presentation is to give a brief 
history of the Alness and then recite the physical 
findings and whatever special laboratory teats and 
diagnostic procedures nave been earned out A 
few qualified physicians, but not all of the mem- 
bers in attendance are called upon to examine the 
patent tn order that they may discuss the case 
later Finally the patient is permitted to leave 
the conference room before the diagnosis is men- 
tioned and before the discussion concerning the 
treatment is begun. The diagnosis and the pro- 
posals concerning treatment must never be men 
tioned in the presence of the patient 

Innovations tn diagnostic procedures and new 
departures in treatment are discussed and illus- 
trated by case presentations. The weekly cancer 
conference also affords opportunities for ipedai or 
preliminary reports on cancer research in progress 
or reviews of recent literature concerning certain 
tumors At a stated time yearly the conference 
review* the 3 and 5 year end results m terms of 
cures or survivals for this time without evidence 
of recurrence. 

At each conference the pathologist may present 
interesting surgical or postmortem specimens both 
m the gross and under the microscope and assoa 
ate these lesion* with a brief review of the case his- 
tory nod clinical findings. A microscope should be 
*0 arranged that all members of the clinic may 
have the opporturun of studying the microscopic 
structure of those tumor* under the tutelage of the 
pathologist. The members of the cancer confer 
ence thus may become acquainted with the cat 
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uni Malory of the disease and arc enabled to 
correlate the clinical appearance mkroacopic and 
gro*s pathology and tie ndk«*n*ltjvity of the 
tumor under consideration 

SUMMARY 

A properly organixed tumor dime in a general 
hospital with amiable equipment and trained 
personnel ia the most feasible plan for the diag- 
nosis and treatment of cancer lit a dty of tnoder 
ate die. 
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T HE title of this lecture is ‘ Acute Cir 
culator> Failure As Exemplified By 
Shock and Hemorrhage It seems ap- 
propriate that this subject should have been 
chosen since such noteworthy contributions 
concerning the etiology of shock have been 
made by one of Dr Be van a former associates 
Dr D B Phemistcr Various terms have 
been used to designate the condition which 
follows severe injury These include trau 
matlc torpor, stupor prostration without re 
action syncope collapse neuroparalysis 
Wundschrtck Erschueilerung imtationwithout 
reaction exEcmia depressant syndrome trau 
raatic toxaemia, and traumatic hypodromia 
The term that has been almost universally 
adopted is “shock According to Groemn 
gen James Latta in 1795 was the first to era 
ploy the term ‘ shock with the meaning that 
is now attached to it Although many objec 
tions have been expressed against its use the 
clinical picture of shock is clear cut and as long 
m the term is restricted to this syndrome I 
can see no objection to its usage Before pro- 
ceeding with a consideration of the earlier 
vicvni on the subject two excellent descrip- 
tions of the clinical picture will be given in 
detail The first of these ts by John Collins 
Warren 

' Patient U brought into the hospital with a com 
P&tmd comminuted fracture or with a dislocation of 
the hip Joint added to other Injuries where the bleed 
lag ha* b«n slight -\* the Utter b gently deposited 


on the floor he make* no effort to move or look about 
him He lie* staring at the aurgeon with an expres 
aion of complete indifference as to hb condition 
There b no movement of the musde* of the face the 
eye* which are deep sunken m their socket* have a 
seird uncanny look The features are pinched and 
the face shrunken A cold dam my sweat exude* 
from the pore* of the skin which has an appearance 
of profound anemia. The lipa are bloodies* and the 
fingers and naff* are bine The pulse is almost im 
perceptible a weak thread-dike stream may how- 
ever be detected in the radial artery The ther 
mometer placed in the rectum register* 96 or 97 
degrees F The muscle* are not paralysed any 
where but the patient seem* disinclined to make any 
muscular effort. Even respiratory movements seem 
for the time to be reduced to a minimum Occa 
sionaffy the patient may throw about one of his 
limbs and pve vent to a hoarse weal groan. There 
is no insensibility but hr b strangely apathetic, and 
seems to realize but imperfectly the full meaning of 
the questions put to him. It b of no use to attempt 
an operation until appropriate remedies have 
brought about a reaction The pulse however does 
not respond it grows feebler and finalli disappears 
and tni* momentary pause in the act of death b 
soon followed bv the grim reality A postmortem 
examination r eves Is no visible changes in the in 
temal organs. 

As another example of a case of shock I 
wtll quote the first paragraph from a book en 
titled A Bipolar Theory of living Processes bv 
Dr George Crile (25) 

When I sra* a student in medical school I came for 
the first time in contact with the dramatic picture 
of failing bodily energies and death. The patient 
was young end strong every organ of the body vu 
sound he had lost but little blood although both legs 


*Tt* fcflX >muI ArtWr IV»« Uctart la Sorrcrr AfSrm4 October ao t«u. Vet** tit* OUc*r* Vrrfc*! txkir »*d 
li» Ijutnal U AJttLtu** U CV*-**.,. 



55 * 


SURGERY GYNECOLOGY AND OBSTETRICS 


hid b«a crutbcd by * locxxneti're. A* I wstchtd 
him «krwfy link. Into death the menu! and »bj-*fc*l 
peottrttion the thntnkea, pallid ftet, the cold 
sweating ihln the fading wi*t fixed the pictare fat 
ray mind, ^atopty reyeutd no le*km la xnv tit*} 
orpin, I pfcrnaetl t research \ot xbc 

parpoM of attempting to find what essential roedu- 
nien b*d titled, Ax I watched the net** tiding to 
Inevitably 1 thought thxt death tu due to the. want 
of drmktkrcj u the remit of heart failure but 
what had caused the heart to ft 3 ? It *« not 
hemorrhage, but It Appeared to me that failure of 
the areofatlon to whatever it was due, mint hare 
be« the primary c*a»» oi death and this belie! 
directed the course of my Initial ttudfea, 

No doubt many other* tv bo have tXndlcd 
shod, have been prompted to do so becauxe of 
urtiilar experience*, and this same feeling of « 
lack of the knowledge requisite for rendering 
helpful service. 

BiSTOSJCAi it&xrat 

Since man has «Iwny* been subject to fatal 
accidents which are usually associated with 
hemorrhage it is probable that blood has 
been regarded a s the vital Quid essential to 
active existence since early times. This belief 
(27) explains whv red objects as lubstitute* 
for blood were used so frequently m the rites 
of primitive peonies. The dead were boned 
in red ochre probably with the object of sup- 
plying vitality and of restoring activity to the 
corpse Crimson pebbles and other red ob- 
jects were boned with the dead. In histone 
tunes, the Egyptians placed upon mummies a 
red amulet of cornelian or jasper whfch typf 
bed the blood of the goddess Isis. This wai 
done either to stimulate the function* of tire 
blood or to act as a substitute for the Wood 
that was lacking The anneal myths thsl 
ascribed the origin of tree* and plants to blood 
have their modem counterpart in the custom 
of the Centred Australian native* who swallow 
Wood during severe dices* m order to gain re- 
newed vitality {76) 

The earliest known pictures of acrglcai 
operations are to be found on the door posts oi 
a. tomb near Memphis, Egypt (38) These 
engravings which were made approximately 
twenty-five centuries before Christ, portray 
operations on the extremities tnd dreuma 
won With the exception of these procedures 
and other simple operation* the treatment of 


wounds constituted the major portion of scr 
get) It con tinned to be wound surgery" !n 
the main until late in the nineteenth centnry 
Modern turgery began only after knowledge 
of the nature of infections and method* of 
preventing pain were added to what was known 
concerning the structure of the human body 
and methods of controlling loss of blood. 

Every branch of surgtry la heavO^ indebted 
to the info rotation that has been gained in the 
past and fa bang gained at present from b 
ttudy of wounds of various parts of the body 
Hippocrates, who Kud that war fa the omt 
proper school for the surgeon did not describe 
shock, but he recognized Important prindplei 
concerning the prognosis fn the wounded He 
stated (44) Wounds are very dangerous 
when there is scone large nerve vein nr artery 
injured, for the convulsion and the flow of es- 
caping venal or arterial blood prostrates the 
wounded one and exhaust* hfa strength A! 
though v-ounds have occupied the attention of 
the medical profession for centuries and the 
study of them has contributed so much to the 
development of surgerj the arose of death fol 
lowing Injury to large masses of tissue ba» 
never been explained to the satisfaction of the 
majority of aurgrons and physiologists Tfca 
problem has intrigued the imagination of many 
of the greatest physicians. 

Shock ww described by Ambrobe Parif 4 s) 
under the title of “Syncope and Heart Fail- 
ure Hb description corresponds with what 
fa today known as primary shock or collapse- 
Some of hfa Ideas on the subject are contained 
in the following quotation 

Syncope ti a wdden aad Atronf faflnre of the huafi 
tie* ard lease*, and ydtvdp*% of (he rttalitj and 
the tick ofjc remains sJthtajtaaynvrmoenL Tb* 
»p» of ir»«>j>e art when the 01 one pairs, «*! 
when there come* to him * >SAt sweat «***tk» 
of tb* moretuent of the arterfc*, wtwreapo® 1 ooc 
a/terwrd* he fsfl* to the cwmad, wW»o*t any fry- 
ing ami nwremest, and bccocoe* •mainriy rxm 
thronfhotit, fcp *acb tuhloo that he rewmbhi trxwt 
a dead nun than a Ure one. Atiny who till in I7~»- 
cope, U tbev ms not uiccorrni, die. 

According to Seabrook William Clowes ia 
ij 6S Wiseman in 1715 and Garengwt in 
17*3 rectrgnired riwck and attributed it to 
the presence of some foreign matter fn the 
wound or in the blood. 



BLALOCK ACUTE CIRCULATORY FAILURE 


553 


Shock was usually discussed by the earlier 
writers under the tide of inflammation or im 
tation The ideas of John Hunter on the sub- 
ject are expressed in his work dealing with 
suppurative inflammation and with, gunshot 
wounds He stated 

Nature raraire* to feel the Injury for where after 
a considerable operation there is rather a weak, 
quiet pulse often with a nervous oppression, with a 
seeming difficulty of breathing ana t lostniDg of 
food, the patient is in a dangerous way Fever abows 
power* of resistance the other symptom* *hcrw 
weakness and sinking under the injury 

Hunter considered the amputation of ex 
treimtiea of soldiers injured at war inadvisable 
since the operation was a violence added to 
the injury He stated 

In the fint case it i« only inflammation In the 
second it ia inflammation foa* of substance and 
moat probably ioa* of more blood, as it b to bo sup- 
posed that a great deal ha* been lost from the tea 
dent not to mention the awkward manner in which 
It muat have been done 

It is rather difficult to reconcile this view with 
Ms further ideas concerning the treatment of 
injuries He stated 

The bark and gentle bleeding*, when the puUe 
begin* to rue are the beat treatment that I know of 
in inflammation* that arise either from accidents or 
operation* One lessens the volume of the blood and 
the increased animal power* at the time, which 
make* the circulation more tree *o that the heart 
labour* le** and aimple circulation goes on more 
hcely the other give* the blood that which make* it 
lea* irritating make* the blood veweb do their 
proper office*, and give* to the nerve* their proper 
Ktaations which take off the fever 

These views should not seem crude when it is 
remembered that they were expressed ap- 
proximately r«;o years ago 
It is interesting to note the influence exerted 
by the prevailing practices of the time on the 
ideas of a man who thought as clearly as did 
John Hunter In spite of the statements 
indicating a remarkably clear perception of 
the danger* of a diminished blood volume be 
yielded to the prevailing opinion and recom 
mended bleeding One of the most ardent 
advocates of blood letting during Hunter's 
time wax Broussais It is stated (39) that the 
ycariy importation of leeches into France in 
creased from two million to fort) million as a 


result of his influence Blood letting was al 
most abandoned m the middle of the nine 
teenth century Doctor TuJly said, “The 
lancet 13 a weapon which annually slays more 
than the sword.” 

Bichat the creator of descriptive anatomy 
and a successful French surgeon did not 
accept Hunter's theory of inflammation as the 
essential cause of shock, but entertained ideas 
which were more in keeping with Fare’s con 
ception of circulatory failure Concerning the 
causes of death, he stated 
Here then b the great difference which dixtin 
guiabe* death by old age from that -which b the effect 
of * Hidden blow in the former life begin* to be ex 
tiagubhed first m *11 the parts and ceases *t last in 
the heart death extend* it* empire from the cir cum 
ference t-o the center In the latter life U extin 

r tshed fint in the heart and then in all the parti 
thb C2LK it b from the center toward* the dreum 
ference that death display* it* phenomena. 

Sir Aatle> Cooper (8t) a pupil of Hunter s 
discussed the manner in which injuries pro- 
duce death in a lecture on ‘ Irritation ” He 
stated 

Injuries producing fatal consequence* destroy 
Life m three different mode*. Firstly , when alight, by 
keeping up a continued constitutional irritation, 
they gradually wear out the system Secondly 
when more severe. they’ destroy by occasioning ez 
c e*» of action Thirdly the mo*t severe, by aback 
to the nervous ays tern, cause* death without rear 
tioo. Thu*. I have *een a person admitted into 
Luy’a Hospital, who had a laden wagon paa* over 
hi* knee the bone* were crushed but there was no 
wound or hemorrhage, yet the person died a few 
hour* after bis admission. I have seen also a man 
who fell into a vat of hot beer by -which both ha 
lower extremities were scalded, but the body escaped 
any direct injury Thb man s pulse was very small 
and feeble fab skin was cold fab teeth chattered 
reaction took place and he died in eight hour* not 
withstanding stimulants were freely given. I have 
known a limb amputated for compound fracture 
above knee, and the patient die in lour hour* alter 
without any reaction the body was covered with * 
cold perspiration and the pulse wu scarcely per 
ceptible. 

Benjamin Travers a pupil of Sir A*tle> 
Cooper's and senior surgeon V St. Thomas 
Hospital expressed opinions concerning shock 
that were quite different from those held by 
his predecessors These axe contained in a 
book published in 1820 entitled, An Inquiry 
Concerning That Disturbed State of the Vital 
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hid been crushed by i locomotive. Aa I watched 
him ticnriy link into death the meat*! and ph> ikal 
proatratjoii the shrunken pallid fact the cold 
awe* ting skin tbc fading puiie, fixed the ptcture b 
my mind. Autopsy revealed no lesion in any vital 
organ. Immediately I planned a research for the 
purposed attempting to find what esaentUi mocha 
ni*m had failed. As I watched the pulse fading so 
Inevitably I thought that death was due to the want 
of drculatioo m the result of heart failure but 
what had caused the heart to taSJ? It waa not 
haunorrhije, but it appeared to me that failure of 
the circulation to whatever It was due, must have 
been the primary cause of death and this belief 
directed the course of my initial studies. 

No doubt many others who hive studied 
shock have been prompted to do so because of 
similar experiences, and this same feeling of a 
lack of the knowledge requisite for rendering 
helpful sendee. 

msroBJCAi. aisnui 

Since man has always been subject to fatal 
a cadent* which are usuall) associated with 
hemorrhage it is probable that blood has 
been regarded as the vital fluid essential to 
active existence since early times This belief 
(37) explains why red objects as substitutes 
for blood were used *0 frequently In the rites 
of primitive peoples The dead were buried 
m red ochre probably with the object of sup- 
plying vitality and of restoring activity to the 
corpse Crimson pebbles and other red ob- 
jects were buried with the dead In historic 
tunes the Egyptians placed upon mummies a 
red amulet of cornelian or jasper which typl 
bed the blood of the godde» Iris, Thu wa* 
done either to stimulate the functions of the 
blood or to act as a substitute for the blood 
that was lacking The ancient myths that 
asenbed the ongxn of trees and plants to blood 
have that modern counterpart in the custom 
of the Central Australian natives who rwaikrw 
blood during severe illness m order to gain re- 
nevred vitality (76) 

The earliest known pictures of surgical 
operations ore to be found on the door posta of 
a tomb near Memphis Egypt (3$) These 
engravings which were made approximately 
twenty five centuries before Christ, portray 
tions cm the extremities and dreumd 
With the exception of these procedure* 
and other simple operation*, the treatment of 


wounds constituted the major portion of *nr 
gwy It continued to be wound surgety la 
the main until late in the nineteenth century 
Modem surgery began only after laio*led|t 
of the nature oi infections and method* of 
preventing pain were added to what was knows 
concerning the structure oi the human body 
and methods of controlling loss of blood 

Every branch of surgery is heavily fodeUtd 
to the information that has been gained in the 
past and is being gained at present from * 
study of wounds of various parts of the body 
Hippocrates, who said that war is the only 
proper school for the surgeon did not describe 
shock but hr recognized important principle* 
concerning the prognosu In the wounded. He 
stated (44) Wounds are very dangertm* 
when there is some large nerve vein or artery 
injured for the convulsion and the flow of es- 
caping venal or arterial hlood prostrate* the 
wounded one and exhausts hi* strength " A 1 
though wounds have occupied the attention of 
the medical profession for centimes and the 
study of them has contributed so much to the 
development of surgery the cause of death M- 
iowing injury to large masses of tisjue hr* 
never been explained to the satisfaction of the 
ranjonty of surgeons and phyrioiogiits. Tba 

problem has intrigued the imagination of many 

of the greatest physicians 

Shoo, was described by Ambroiae Tariff 5} 
under the title of Syncope and Heart Fa 2 
are His description corresponds with wh*t 
is today known as primary' shock or coIUp**- 
Some of his ideas on the subject ore contained 
in the following quotation 

Syncope b > redden and *trceg faDoreof the bect 
tks *e 4 WTivrv, and principal!;/ cf the vitality 
the rick one remain* wltlWHt any rwTOnenL Tp* 
tip of 17 n cope are when the 111 one p*fe*< 
when there comes to him a alight aweat ca*»tk® 
of the movement of the aiteriea, whereopoc K*» 
afterward* he fall* to lb* ground without any "y" 
In* and movement, and becomes ateroioriy w* 3 
throughout in auch laahkm that be nva*’ !nofr 
a d*sd man than a lire out, Many who £*3 » t T*' 
cope, U they art not auccorred, diw. 

According to Sea brook Wffimm Clove* 
1568 Wiseman In 1719 and Garengwt fa 
1733 recognized shock and attributed U t® 
the presence of some foreign matter 10 toe 
wound or In the blood. 
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Shock was usually discussed b> the earlier 
writers under the title of inflammation or im 
tattoo The ideas of John Hunter on the sub- 
ject are expressed in his work dealing with 
suppurative inflammation and with gunshot 
wounds He stated 

Nature tecruire* to fed the injury for where after 
a considerable operation there i* rather a weak, 
quiet pulse often with a nervous oppression, with a 
seeming difficulty of breathing ana a loathing of 
food, the patient is in a dangerous way Fever show* 
powers of resistance the other symptom* show 
■weakness and sinking under the injury 

Hunter considered the amputation of ex 
trexmtfes of soldiers injured at war inadvisable 
since the operation was a violence added to 
the injury He stated 

In the first case it is only inflammation in the 
second It is inflammation, iota of substance and 
most probably loss of more blood, as it is to be sup- 
posed that a great deal has been lost from the acd 
dent, not to mention the awkward manner la which 
It must have been done 

It is rather difficult to reconcile this view with 
Ms further ideas concerning the treatment of 
injuries He stated 

The bark and gentle bleedings when the pulse 
begins to rise, are the best treatment that I know of 
in Inflammations that arise either from accidents or 
operations One lessens the volume of the blood and 
the increased animal powers at the time, which 
makes the circulation more free so that the heart 
labours less and simple circulation goes on more 
freely the other gives the blood that which make* it 
less irritating make* the blood vessels do their 
proper office* and give* to the nerve* their proper 
sensations which take off the fever 

These views should not seem crude when it is 
remembered that they' were expressed ap- 
proximately 150 years ago 
It is interesting to note the Influence exerted 
by the prevailing practices of the time on the 
ideas of a man who thought as dearly as did 
John Hunter In spite of the statements 
indicating a remarkably dear perception of 
the dangers of a diminished blood volume he 
yielded to the prevailing opinion and recom 
mended bleeding One 01 the most ardent 
advocates of blood letting during Hunter's 
time was Broussais It is stated (39) that the 
vcarly importation of leeches into France in 
creased from two million to forty million as a 


result of his influence. Blood letting was al 
most abandoned in the middle of the nine 
teenth century Doctor Tully said “The 
lancet is a weapon wMch annually slays more 
than the sword ' 

Bichat, the creator of descriptive anatomy 
and a successful French surgeon, did not 
accept Hunter's theory of inflammation as the 
essential cause of ahock, but entertained ideas 
which were more m keeping with Part s con 
ception of circulatory failure Concerning the 
causes of death, he stated 

Here then U the great difference which dUtln 
guisbes death by old age from that which U the effect 
of a sudden blow In the former Ufe begin* to be ex 
tinguUhed first in all the part* and cease* at last in 
the heart death extends its empire from the dreum 
fcrence to the center In the latter life i* extin 
guished first In the heart, and then in all the parts 
in this case it is from the center towards the dreum 
ference that death display* it* phenomena. 

Sir Aatley Cooper (8x) a pupil of Hunter's 
discussed the manner in which Injuries pro- 
duce death in a lecture on “Irritation He 
stated 

Injuries producing fatal consequence* destroy 
life in three different mode*. Firstly when slight, by 
keeping up a continued constitutional irritation, 
they gradually wear out the icvstem Secondly 
when mo-re severe, they destroy by occasioning ex 
ce*» of action Thirdly the most severe, by shock 
to the nervous system, causes death without reac 
tion. Thus, I have seen a person admitted into 
Guy’s Honutal, who had a laden wagon pa** over 
hi* knee the bone* were crashed but there was no 
wound or hemorrhage, yet the person died & few 
hour* after hi* admission. I have seen also a man 
who fell into a vat of hot beer by which both hi* 
lower extremities were acalded but the body escaped 
any direct injury This man t pulse wa* very small 
and feeble his akin was cold his teeth chattered 
reaction took place and he died in eight hoar* not 
withstanding stimulant* were freely given. I have 
known a limb amputated for compound fracture 
above knee and the patient die in four hour* after 
without any reaction the body was covered with a 
cold perspiration, and the pulse was scarcely per 
ceptJble. 

Benjamin Travers, a pupil of Sir Astley 
Cooper’s and senior surgeon V St Thomas 
Hospital expressed opinions concerning shock 
that were quite different from those held by 
his predecessors These are contained in a 
book published in 1820 entitled An Inquiry 
Concerning That Disturbed Sidle of ike Vital 
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Functions Usually Denominated Constitutional 
Irritation That hia ideas differed con 
si d trebly from those of Hooter Cooper and 
others is shown by the following quotation 

I tm far from preauming to ana xy tbeae author 
Itto*, but I am dbpoaed to coatider apart from fever 
or coa*titutSoo»i Inflammation the nervoc* affec 
tkma, to regard them u a distinct order of morbid 
actions occukxuU) ensuing a poo Jojurfe*, upon in- 
flammitkm upon the exhauxtkm attending low of 
blood, and upon the admiaakw of noxious nutter* 
Into tbe dreubmon 

Although the fact of death ensuing upoo Iajorw* 
of part* not essential u> life even whim unattended 
by hdrroorrhagea, and upon operation* not imiaBy 
etteemed haxardoua, h*» not escaped observation 
writer* and teacher* teem to bavt contented them 
*dvr* with the hare statement of It, either from an 
Imprewkm that being an equivalent In effect to dea th 
on the tvoi or being due to an k)lo*yncru> moral or 
physical the further conaideratlon of the aubject in 
a practical view was unavailing 

Itisfurtheratatedb) Travers 

There 14 rea*cm to believe that a regular terie* of 
Impttariotu and actxw* maintained between the 
nervous and muscular 1 vat cm* l* todl*peu*able to 
animal exutencc and that an Interruption derange- 
ment, or autpentioo of these b occaatofiall> the result 
of a sudden and -wlent shock, mental or corporeal, 
or of the two combined which b fatal or recoverable 
according to the greater or k*a Intenaltv of the ihock. 
and the per manrarv of the condition from which it 
originated 

J hare called thia riate prostration becauae t he 
term b descriptive without involving an hvpothe** 
to explain It It t» a alate not actually amounting 
to but threatening or nearly approaching a cesaatioo 
of vital action Whether It be toe direct result of the 
shock or of an exhaustive effort of nature to meet the 
emergency -*1 those perron* may auppose who loch 
Lnatlnctirriy for final cauae and resolve every action 
Into a saintifercra or reitoredre operation— I will 
not presume to decide but It would be utterly *ab~ 
rerwrve of my notion of the c**e to *uppo*e that 
natore b in a condition to male any arrangement 
for her “own relief ” 

Trwvera did not agree with Hunter Cooper 
Brouseaia, and others concerning the value of 
blood-letting He said 

The custom of letting Wood lodLcrfminatefv after 
tojarie* It so irrational, that the authority of long 
estsNbhed customs form* ao excuse for It, Trophy 
lactic blood-letting* may be proper In certain case*, 
a* In threatened apoplexy or where tuemorrhigic 
coraStioru prevail In parturient women etc. but 
they are aeldotn admbaable where Injuria, hare been 
fa 3 k ted. I haroreenapractftiaacrtiesptkeerjaof 
a person to hired him after a fall. In a pale cold 


atun In which tbe pulae amid scarcely be frit at the 
wrist 1 have known operator* permit a Urge artery 
to bleed before tying It, In ampetatloca unexpectedly 
performed on very robust wbject* ft U easy to are 
the motive of aoch operator*, but it b an erroocou* 
pathology and a dangerou* practice the effect* 
attending upoo low of blood are peculiar and the 
redaction of airength by then; mean* ho* no *n*Vrr 
whatever to that which la brought about by chreck: 
daeste, and render* the effect* of operatkm* lea* 
formidable, 

I have quoted from the writings of Ben 
jamrn Trivet* at length bcctase his idea* 
concerning shock particularly u regards the 
treatment were for in advance of his time, 
and in fact, they are more sound than many 
opinions that have been expressed subse- 
quently 

An interest in tbe prevention of shock was 
expressed by Larrey the distinguished mili- 
tary surgeon who was characterized by Napo- 
leon as the most virtuous man he had ever 
known (17) He emphasized the need for the 
evacuation of the wounded from the field of 
battle and he effected a marked improvement 
in the ambulances which were In use at that 
time (54) 

During the last third of the past century 
there appeared numerous publications on the 
subject of shock The important experi- 
mental work of Gohx will be referred to liter 
YVar Mitchell who together with Morehouse 
and keen observed many nerve lesions during 
the Civil War attributed shock to a reflex dis- 
turbance, or In some cases par* lysis of the 
centers. Le Grew Clark defined shock as 
follows 

Tbe peculiarity of ahoefc, then, 1 * thi* vital depura- 
tion generally sudden which follow* the exciting 
cause, whatever that may be. and which b marked 
by tbe inSurace that exerdaed primarily 00 the 
oerre center* tod heart and •otoodirS) by 1® 
pile* lion or lympathy and necreoarify through the 
interrenttoQ of nerve*, 00 the organ* of irefdratfcm, 
of attimllatlon tad secretion, and 00 th* wnso. 
Samuel D Gross defined shock as a rude un 
hinging of the machinery of life He believed 
it to be a depression of the vital powers due In 
the mam to a kw of innerva tion Shock and 
h*morrhage were contrasted by him as fo! 
Iowa 

Shock bear* la effect, the *am« rdatioe to tha 
aenfea system as syncope to th* v**cul*r to to* 
ouo caw tbe reanlt I* caused by ■ diminution ot 
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nervous fluid iu tie other by * diminution of blood 
in both, the consequence is more or less prostration 
with perturbation of mind and body, extremely 
vanabte as to intensity and duration When blood 
flows array in a mighty and overwhelming torrent 
the person die* and life is then said to be destroyed 
as it certain! v is by the cxc««vc sanguineous drain 
age. But in. shock the same effect mav happen and 
yet the body be literally surcharged with blood not 
a single drop, perhaps, having been spilled in the 
accident causing the fatal result Thus, ol the two 
fluid* the nervous is tn every respect the more 1m 
portant because the more essential to life and its 
disturbance is therefore a more frequent cause of 
death. 

Billroth who was among the first m Ger 
many to devote particular attention to shock 
ascribed it to a molecular disturbance of the 
brain Blum attributed it to an arrest of the 
heart's action due to reflex irritation of the 
vagus nerve Savory described shock as fol 
lows “ Death from shock then is the result 
of a sudden and violent Impression on some 
portion of the nervous system acting at once 
through a nerve center upon the heart and 
destroying its action It was Savory who 
made the often quoted remark that ‘ Action 
involves exhaustion and repose is needed for 
repair The greater the effort therefore the 
greater the exhaustion Jordan m The 
Hastings Lecture on Shock defined it as a 
peculiar condition of the animal system 
characterized bv depression of all its func 
bons the result of a powerful impression 
applied to the nervous centers or to a portion 
of the peripheral nervous system Concern 
ing the prevention of shock he stated 

H I were going to hive my thigh amputated with 
out the protection of long disease I would ask that 
ether should be riven to roe many hour* before tbe 
operation that I might approximate as nearly as 
possible to carl} infamy the stupidity of prolonged 
disease or the b\bematUm of animals The best 
protection against shock is a state similar to shock, 
narad) anesthesia to the extent of sleep for many 
hoars 

The most significant of the early expert 
mental work on shock was that of Goltz 
(39 4o) He found that repeated blows on 
the viscera of the suspended frog caused re 
flex inhibition of the heart through the vagus 
and a lessening of vascular tone generally 
throughout the bodv and especially in the 


abdominal cavity Goltz produced by this 
method what 13 known as “ primary shock ’ or 
1 collapse” and little has been added to our 
information concerning the condition since 
his results were reported The explanation 
which he gave seems to be entirely satisfac 
tory Fischer reasoning from the experiments 
of Goltz assumed that traumatic or second 
ary shock is due to vasomotor paralysis re 
suiting in the accumulation of the greater 
part of the blood m the splanchnic area and an 
ana?mia of other parts of the body The vas- 
cular disturbance was considered the primary 
cause and all other symptoms were secondary 
phenomena It ought be well at this point to 
define the present usage of the terms primary 
shock' and "secondary shock Primary 
shock or collapse refers to the condition m 
which a decline in the blood pressure and the 
appearance of the symptoms of shock arc 
noted immediately following the injury In 
secondary shock the tune interval separating 
the injury and the appearance of symptoms 
is usually an hour or more In some instances 
primary shock may progress into the secondary 
type 

Groerungen believed that severe injury re 
suited m shock because of damage to the 
medulla, and spinal cord He took exception 
to the theory' of vasomotor paralysis as enun 
aated by Fischer and showed that Goltz him 
self did not regard the condition he studied as 
shock but rather as syncope or fainting In 
rabbits subjected to the experimental proce 
dure used by Goltz Groemngen was unable to 
demonstrate amcmia in the peripheral ves- 
sels In rabbits dying as & result of trauma 
he found that the abdominal arteries and veins 
were empty In discussing the theory of 
vasomotor paralysis John Collins Warren 
stated It has certainly been the writers 
expen ence that the symptoms of shock are not 
accompanied by any marked change in the 
blood supply to the abddrmnal vessels , 

RT\ revs OF WORE RECENT LITFRATURT 

The views of Crile (34) on the subject of 
shock, have been extensively quoted through 
out the world As a result of many expen 
menhs be came to the conclusion that shock 
Is due to exhaustion of the vasomotor center 
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consequent to overstimulation According to 
Crfle shock may be produced by varied causes 
such as fear w or r y physical Injury Infection 
etc. Tbii U the kinetic view of shock, that 
is, that exhaustion U the natural result of over 
action The so called shockless operation 
where worry fear and rough manipulation 
are reduced to a minimum has been advo- 
cated by Crfle As a result of his teachings, 
the incidence of shock following operations 
has been greatly reduced and the treatment of 
shock has been Improved Halated Carrel 
and others have made noteworthy advances 
In this respect. On the other hand many of 
the experimental findings and theories of 
Crile have not been supported by the work of 
Seelig and Lyon (74) Forbes and Miller (33 
34) Dolley (a8) E danger Gesell and Gas- 
ser (29) Burch and Hamson (19) and 
Kocher (53) Porter (65 67 68) stated that 
shock is not due to an exhaustion or depres- 
sion or inhibition of the vasomotor cells. In 
an excellent paper entitled The Peripheral 
Origin of Sumcal Shock,” Mann (57) stated 
It Is Impossible to reduce the anisthetlxed 
animal to a state of shock by any degree of 
sensory stimulation provided all hirmorrhag** 
is prevented and its abdomen Is not opened. 

Ma n sell Moullin assumed that the vaso- 
motor changes In shock were produced by In 
hibitlon rather than by simple reflex paralysis. 
Howell divided shock into the cardiac and 
vascular types. He assumed that both types 
were due to an inhibition of the centers In the 
medulla, that Is, an Inhibition of the tone of 
the vagus center caused the rapid heart rate 
and inhibition of the vasomotor center lead to 
vascular shock Meltxer subscribed to the 
inhibition theory He stated On the basis 
of these considerations I venture the assump- 
tion which u not new that the various In 
juries which are capable of bringing on shock 
do 10 by favoring the development of the in 
blbltory side of all the functions of the body 

The possible relationship of fat embolism to 
shock has been suggested by many writers. 
The literature 00 the subject was thoroughly 
reviewed by Warthin In 1013 Groeningen 
popularised this view by calling attention to 
the reported cases In which fat embolism foi 
lowing injuries had supposedly resulted In 


death. He stated however that the symp- 
toms following fat embolism must not be con- 
fused with those of shock. Porter (66) m 
1919 stated that shock resulting from emboli 
of fat is not due to embolism of the ltmgi but 
rather of the vasomotor region 

Two theories have been oflered as to the 
relationship of the adrenal glands to the state 
of shock. One maintains that it a due to over 
activity of the adrenal glands and the other 
states that it Is due to exhaustion. Bain 
bridge and T reran (6o) and Erianger ind 
Gasser (31) produced shock b> the Injection 
of large amounts of adrenalin Freeman (37) 
has recently caused a diminution In the blood 
volume by the injection of smaller amounts 
Some observers have found that the adrenin 
content of blood Is increased while others have 
noted no alteration Mann (<6) found that 
total erosion of the adrenals does not repro- 
duce the phenomena of shock. The evidence 
was lummarixed by Cannon (so) as follow* 

Ndtber the suggestion of overnctinty nor 
the suggestion of im tiers ctivlty of the ad 
renali has sufficient evidence in its favor to 
warrant attributing shock to the adrenal 
glands.” 

The suggestion was made recently by Swin- 
gle Pfifiner Van Bott, and Parkins (78) that 
the signs and symptoms of adrenal Insuffi 
aency and of traumatic or secondary shock 
are possibly due to one and the same thing 
namely failure of the blood volume and blood- 
diluting regulating mechanism, the adrenal 
cortex. As has been pointed out by Free- 
man Qj6) convincing evidence that the two 
conditions have a common etiology has not 
been presented 

It has been suggested that shock is due to 
addosis or decrease In the alkaline reserve 
Dale and Richards (70) found that the carbon 
dkulde capadty of the blood can be reduced 
to a low level without causing permanent 
changes in the blood pressure. A prolonged 
low blood pressure from any cause b asso- 
ciated with a reduction In the alkali reserve, 
but It is a result rather than the cause of the 
decline In blood pressure 

Yandell Henderson In 1908 suggested that 
shock is due to acapnia or excessive respire 
tkra and this theory has been elaborated by 
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him in an extensive senes of papens since that 
time He stated that pain, sorrow, fear and 
operation cause excessive respiration this re 
duces the carbon dioxide content of the blood 
and other changes ensue Many writers in 
eluding Groemngen, Clark Mitchell and 
Cannon have noted that the severely wounded 
do not immediately experience severe pain 
The respiratory rate m the wounded 13 usually 
increased but the respirations are shallow 
Vigorous hyperpnosa is rarely observed Can 
non (21) summarizes the evidence in regard to 
the acapmal theory as follows 

A* the foregoing discussion hat revealed none of 
the rekdom between acapnia and shock which are 
postulated by the theory are fixed — pain and the ex 
ceuive breathing required for acapnia are com 
monly absent, ibock may exhrt without acapnia and 
acapnia may exist without shock and the low carbon 
dioxide content of the blood in shock can be ac 
counted for u the result of the low blood preuure, 
not as its cause 

An important advance in the development 
of the present conception was made in 1879 
when Mapother in an address before the Sur 
gical Society of Ireland stated that the most 
marked physical change caused by shock was 
a contraction of the arterioles He assumed 
that the dilator nerves were paralyzed In re 
gard to the theory of vasoconstriction Mai 
coim stated * To sum up The theory that 
the vessels are intensely contracted during 
shock offers a full solution of all the difhcul 
ties that I have pointed out as arising when 
the vessels are assumed to be paralyzed.” 
Boise maintained that the essential cause was 
sympathetic irritation manifested mainly by 
tonic contraction of the heart and arteries 
According to Starling the hypertomaty oi the 
arteries and the hypotonia ty of the muscles m 
shock result in a slow flow of blood through 
the muscles and m an accumulation of blood 
there with a decrease m the arculatory blood 
volume Erlanger and his associates (30) pro- 
duced vasoconstriction and a decrease m the 
blood volume b> several different methods 
and noted that the capillaries and venules of 
the intestinal vilU were distended with red 
blood corpuscles As a result of these and 
other investigations it is almost unhersally 
believed at present that secondary shock is 


associated with vasoconstriction and with a 
decrease m the blood volume It is only in 
the terminal stages that the constriction is re 
placed by dilatation Convincing evidence 
that the blood volume is diminished was fur 
nishedby Keith m 1919 As a result of these 
findings most of the theories that have been 
discussed became untenable 

During the World War, committees were 
appointed in various countries for the purpose 
of studying shock and many important find 
ing3 resulted from their work They are sum 
manzed m Cannon's excellent monograph (20) 
entitled Traumatic Shack As a result of many 
experiments by various workers and of clinical 
observations notably by Quinu the toxiemia 
theory was formulated The most often 
quoted experiments are those that were per 
formed by Cannon and Bayhss (22) in which 
shock was produced by traumatizing one of the 
posterior extremities of anesthetized cats 
They found that there was not a sufficient loss 
of blood mto the injured area to account by 
itself for the decline in blood pressure Sec 
tion of the spinal cord m the upper lumbar re 
gion in some experiments showed that the 
fall in blood pressure was not due to any 
general effect of the trauma on the circula 
tion brought about by nervous agenaes The 
decline in blood pressure could not be ex 
plained on the basis of fet embolism or acap- 
nia or sadosis It was assumed that the con 
tinued fall m blood pressure was due to the 
absorption of some depressant substance from 
the injured area into the general circulation 
The effect# of injecting histamine and of trau 
matixing muscles were compared in various 
manners and it was believed that the hypo- 
thetical depressant produced by injuring 
muscles was either histamine or some dosely 
related substance 

Before proceeding with a consideration of 
recent studies I will attempt to Bummarixe 
briefly the more important points that haw 
been brought out thus for Primary shock 
refers to the state of collapse that follows im 
mediately the receipt of an injut} A satis- 
factory explanation for this condition seems to 
ha\e been obtained by Goltx (39 40) m ex 
penmen ta in which it was found that the im 
tiai alteration m the circulatory system was 
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vasodilatation Secondary shock refer* to the 
type in which the interval separating the in 
Jury and the development of unfavorable 
symptom* is usually an hour or longer It ha* 
been in an effort to explain thi* condition that 
most of the theories have been advanced. 
Perhaps the most divergent view* have been 
expressed by those who maintain that shock is 
associated with a general relaxation of the 
vessels and those who state that it is a com 
panled by vasoconstriction Evidence of a 
convincing nature has been offered to show 
that secondary shock except in the terminal 
stage is associated with vasoconstriction The 
proven facts in the case are that it is accom- 
panied by a diminution m the blood volume 
and a decrease in the blood pressure As a 
result of these findings, moat of the theories 
have become untenable Daring the past 15 
years the t anemia theory has been rather 
generally accepted This theory differ* from 
the other* which consider a diminution in 
blood volume vasoconstriction and capillary 
congestion as the essential disturbances in 
secondary shock. m that evidence as to the 
initiating agent Is suggested It has in com 
mon with the other theories the fact that no 
initiating agent has actually been demon 
itrated. 

A CONSIDERATION Or SHOCK DUE TO (i) UN 
COMPLICATED ILEHOKKHAOE AND (a) 
TBAUUA TO MUSCLE* 

For a detailed discussion of recent contrlbu 
tion» to our information concerning shock, I 
have chosen to consider in the main the results 
of experiments in which shock was produced 
in some instance* by the removal of blood and 
in others by injuring muscles. If the results 
of experiments art to have a clinical applica 
tion it is necessary that the general phe- 
nomena that are produced should be closely 
similar to those that are observed in patients. 
I think that the studies which are to be re 
ported meet this requirement 

The results of the earlier experiments of 
Smith, of Pbemister and Handy and of 
Blalock and Bradbum (it) which will not be 
described in detail here, did not lend support 
to the hypothesis that traumatic shock it 
caused by a toxin These results prompted Par 


sons and Phemister and myidf (6) to repeat 
the experiments of Cannon and Bayiia (11) 
which contributed the main evidence for the 
toxemia theory Injury was produced by 
striking one of the posterior extremities of 
deeply anaesthetized dog* many blow* with a 
hammer It was observed that the swefflng 
which followed the injury was not limited to 
the area directly trauma tired but extended to 
the groin and flank. Cannon and Baybas per 
formed the amputations by symmetrical bd 
swns across the upper thighs in their experi- 
ments in which they' determined the local kna 
of blood into the injured area. Hence, it 
seemed that their amputations had not been 
performed at sufficiently high levels if the 
entire loss of fluid into the injured tissues was 
to be determined In both my experiments and 
those of Phemister and Parsons, the amputa 
tions were performed above the site to which 
the swelling extended and the difference in 
the weights of the injured and non fnjurrdex 
trembles was determined This difference 
indicated the loss of approximately one-half 
of the total blood volume Into the injured ex 
tremitv and it was sufficiently great to ac 
count by' itself for the decline in blood pres- 
sure These experiments were of approxi- 
mately the same duration as those of Cannon 
and Baybas and similar anesthetics were used. 
Parsons and Phemister found that a dilution 
of the blood remaining in the vessels followed 
trauma to an extremity while an Increase m 
the concentration of the red blood cells w*s 
usually noted in my experiments (6) This 
variation In the results was probably due to 
difference* in the seventy of the trauma. Very 
severe trauma with the associated rupture of 
large vessel* results in the lots of hlood of 
approximately the same composition as It 
exists in the blood stream ana a dilution of 
the remaining blood occur*. Milder trauma 
causes the lots of a greater proportion of 
plasma than of red cells and a concentration 
of the blood occurs. 

Many other experiments (6) of a different 
natnre have been performed If the femoral 
artery’ was Isolated In the grab and a tourni- 
quet was placed rightly around the upper 
thigh compreatwg all structures except the 
artery It was found that severe trauma distal 
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to the toumicmet caused the death of the 
animal Here also the difference m the weights 
of the two extremities indicated that the de 
cline m pressure was due to the local loss of 
fluid Parsons and Phemister found that m 
jury to an extremity, the femoral vem of 
which had been ligated, resulted in more rapid 
swelling and fall in pressure than was the case 
when the vein was not ligated In other ex 
perwients (6) which I performed, the femoral 
artery and vem were exposed in the groin the 
vein was occluded by a bulldog clip and a 
tourniquet which constricted all of the Btruc 
tures of the thigh except the artery and vem 
was placed beneath the vessels Removal of 
the dip from the vein did not cause a decline 
m blood pressure in experiments m which gross 
injury was or was not produced When the 
arterial inflow and the venous outflow of an 
extremity were entirely ocduded, gross trauma 
to the extremity did not produce a decline m 
the blood pressure The transfusion of blood 
from one dog w which a low blood pressure 
had been caused by trauma to an extremity to 
another dog In which a low blood pressure had 
been produced bj a loss of blood either out 
side the body or into the tissues resulted in an 
elevation of the blood pressure of the recipient 
No evidence was obtained in these experiments 
that a histamine like substance was respon 
sible for the decline In blood pressure follow 
mg severe injury to an extremity Parsons 
and Phemister concluded that reflex vaso- 
motor paralysis or exhaustion did not account 
for the circulatory failure sauce intensive 
stimulation of somatic nerves produced eleva 
tlon Instead of fall m blood pressure and equal 
amounts of traumatism to d enervated and 
innervated extremities produced the same 
amount of fall m pressure m each Freed 
lander and Lenhardt have confirmed these 
results I have recently performed expen 
menta (io) similar to those that have been 
described, using spinal ancesthesia instead of 
ether or barbital The results were almost 
identical with those that were obtained when 
ether or barbital was used. 

In the experiments referred to thus far, the 
average time between the production of 
tmuma and the advent of death was approxi 
matel) 3 hours Although these experiments 


were of the same duration as those of Cannon 
and Bayliss, it is believed that they were not 
sufficiently long to rule out the possible action 
of all pro t pm decomposition products. Other 
experiments (8) were therefore performed m 
which this objection was partially overcome 
by decreasing the seventy of the trauma and 
hence increasing the survival penod of the 
animals The length of these experiments was 
limited because the ancesthesia was necessarily 
profound The average duration was 32 
hours The fluid that escaped mto the tissue 
spaces at the site of injury was found by Beard 
and Blalock (1) to have almost exactly the same 
composition as the plasma in the blood ves- 
sels It might be remarked here that the fluid 
lost locally as a result of intestinal trauma or 
bums is also blood plasma It is important 
that the protein content of the blood plasma 
and of the lost fluid are approximately the 
same because protein is the constituent that 
mam tains to a large degree the osmotic pres- 
sure m the blood vessels The quantity of 
fluid that had escaped mto the injured ex 
tremity was determined following death The 
results of these experiments were compared 
with those obtained m other studies (48) in 
which death was produced by the removal of 
plasma from the blood stream This com 
panson showed that the decrease in blood 
volume as a result of the loss of plasma into 
the injured tissue spaces was sufficient to ac 
count for the decline m blood pressure 
Similar results have been obtained in other 
experiments of rather short duration per 
formed under profound ancesthesia. In some 
of these (7) the intestines were traumatized 
and m others (9) large areas of skin were 
burned In all of these studies there was a 
marked increase m the concentration of the 
red blood cells 

The relative absorptive powers of trau 
ma tired and nor mal tissues were determined 
m experiments (26) m which phenolsulphone 
phthalein or strychnine were injected mto 
ancesthetired dogs It was found that the 
substances were absorbed very slowly from 
the tissues of an Injured extremity The rate 
was more rapid when the injections were made 
mto the uninjured tissues of either normal 
dogs or dogs which had had an extremity 



sfc> 


SURGERY GYNECOLOGY AND OBSTETRICS 


traumatized Underhill, Kapsroow and Flak 
found that absorption from a burned area is 
much slower than it is under normal condl 
tfons. 

Further evidence as to the mechanism of 
the production of shock seas obtained in ex 
pertinents in which the output of the heart 
and the blood pressure were determined 
frequently during Its development. When 
hjcmoniuge was produced by the slow re 
moval of blood from a large vessel it was 
found (5) that the output of the heart dlmln 
is bed considerably before a definite altera 
tlon £n the blood pressure took place. Trauma 
to an extremity (49) was followed by altera 
tions similar to those produced by h.Tmor 
rhage. On the other hand, folk) wing the Injec 
tion of histamine the blood pressure declined 
first and the cardiac output subsequently 
Pnmarj shock (10) the introduction of large 
amounts of novocain into the spinal canal (ifj) 
and bilateral adrenalectomy (11) are associated 
with alterations in the cardiac output and 
blood pressure similar to those that are pro- 
duced by the Injection of histamine Trauma 
to the central nervous system (ia) is usually 
accompanied by a simultaneous decline In the 
cardiac output and blood pressure The only 
point which I wish to emphasize here is that 
uncomplicated haemorrhage and trauma to an 
extremity are both associated with first a de- 
crease in the output of the heart followed by 
a decline in the blood pressure while the 
alterations appear in the reverse order as a 
result of the injection of histamine 

Roome Keith and Phemister performed ex 
penmen ti in which the blood pressure was re 
daced to a shock level by various procedures 
such as the removal of blood trauma to an 
extremity the Injection of histamine, hyper 
ventilation the Introduction of novocain Into 
the spinal canal and the production of ana 
phyiactic shock. The quantity of blood that it 
was necessary to remove in order to cause 
death was then determined. It was found 
that the removal of a very small amount of 
blood resulted in death In the experiments in 
which a low Wood pressure had been produced 
by hiemorrhage and in those In which an ex 
trend ty had been traumatised. It was neces- 
sary to remove much larger quantities in tbc 


experiments in which a decline in pressure hid 
been produced by other means. 

Observations (10) of a somewhat similar 
nature were made recently In the course of 
some of mj experiments. The painless death 
of a large number of dogs was produced by 
methods which included the removal of blood, 
trauma to an extremity the infection of his- 
tamine the infection of a cetyl -choline, and 
the introduction of fluid under pressure Into 
the pericardial cavitj Immediately follow 
Ing death the pleural and peritoneal cavities 
were opened widdy After the atta chmen t 
including the blood supply of the vanous 
organs was cut across, the Mood which drained 
freely from them without presrire being 
exerted was allowed to flow into the cavities. 
The organs were then removed. The amount 
of free blood remaining la the pleural and 
peritoneal cavities was determined Appraxi 
matdy the same quantities of blood were re- 
covered in the experiments in which death was 
produced by haunorrhnge and by trauma to »n 
extremity More than twice as much blood 
was present in the cavities in the experiments 
in which death was caused by other means. 

The general belief is current that shock and 
hiemorrhage are very different phenomena. It 
is quite true that they may be In certain in 
stances As an example of this belief the foJ 
lowing paragraph from a recent editorial in 
the Journal ef tke American Medical Aae- 
ciahon (51) is quoted 

K rectal paper 1 Indicatei that two criteria art 
available to dUdngidah between shock end hwmor 
rime la shock the Wood becomes more a* cm 
trated, »i shown br specific gravity hjemogfoUn 
end erythrocyte coant following hwmocriup, dUi) 
tlon of blood occurs. In ibock there l» widespread 
capillary dilatation of the vtacen congotkm accom 
p* tried br ttdana and petoehkl hemorrhage* fol- 
lowing hemorrhage the daraea are inarmlc. The dd 
feren tu tion of hemorrhage and shock l* of rnort 
than academic Importance. It b * ell known that re- 
covery follows the Introduction of phyaWogfc aola 
tlon of aodJam chloride Into the djculition of pa 
tlenta raftering from the aim pie loot of blood- The 
futility of thia procedure In shock hia bean proved 
beyond question. The Increased permeability cd the 
eaplllarie*, which la a charset erU tic feature of shock, 
aUowa aaWe eolation to eacipe readily into the tL»- 
sue*. Solution* containing acacia or dextmo have 

run* to rnpa *1 M— , V H tad a— +7 f J •* 

■to*. Ajxi. r»;to, I til, irr /to. 
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been found mote effective than udine wffutioM but 
not so effective u transfusion of blood Even the 
Utter Is ineffective in profound shock 

In other words, it is stated that shock is asso- 
ciated with an increase in the concentration 
of the red blood cells, with no response to the 
transfusion of blood and with capillary con 
g cation and haemorrhage in the tissues On 
the other hand hemorrhage is associated with 
a dilution of the red blood cells with a favor 
able response to transfusion, and with an 
ananmc appearance of the tissues Evidence 
will he presented which shows that some of 
these statements are erroneous 

Experiments (10) were performed with local 
amcsthesia on dogs in which the blood pres- 
sure was gradually reduced to a low level by 
the slow withdrawal of blood from the 
femoral artery After having produced a sus- 
tained decline in the pressure to approximately 
70 millimeters of mercury, the animal was 
allowed to die without having further blood 
removed. The desired condition was to have 
the blood pressure remain at a low level as 
long as possible preceding death. Usually 
death occurred approximately an hour after a 
sustained reduction in the pressure had been 
obtained. Capillary congestion and ham or 
rhage were noted in some of the organs at 
autopsy An increase in the concentration of 
the red blood cells occurred in a few of the 
experiments 

A low blood pressure of longer duration was 
produced m other experiments (10) The 
pressure was reduced by the removal of blood 
from the femoral artery and death was de 
l&yed by the introduction of blood by the 
direct method from a suitable donor If the 
blood pressure rose above 70 millim eters of 
mercury further blood was removed If death 
lecr ncd imminent, a small quantity of blood 
was withdrawn from the donor and injected 
intravenous!} In this manner the blood 
pressure was maintained at a low level for 
several hours before death occurred No 
evidence that the blood was incompatible was 
observed The blood pressure records w 
these experiments were quite similar to those 
that were obtained when an extremity was 
traumatised The clinical picture of shock in 
patients was re-dupheated to a large extent 


in these experiments Apathy, pallor, a weak, 
thready pulse a low blood pressure, and 
vomiting were observed Dogs do not have 
sweat glands and hence sweating was not a 
part of the picture All of the a n i m als died 
despite the fact that more blood was intro- 
duced than was removed In other words 
after the blood pressure remained at a low 
point for several hours transfusion was with 
out benefit An increase in the concentration 
of the red blood cells was found in all expen 
ments Capillary congestion and htemorrhage 
and necrosis were present m many of the tis- 
sues of the bodv Particularly stnking was 
the presence of free blood in the lumen of the 
intestinal tract Previous observers have 
described the effects of an inadequate blood 
supply on the central nervous system 

Thus it is to be noted that an increase in 
the concentration of the blood, a negative 
response to transfusion and marked altera 
tions in the tissues of the body can be pro- 
duced by hiemorrhage, and that they are not 
peculiar to traumatic shock. 

In the care of patients, one rarely observes 
as a result of hiemorrhage a low blood pres- 
sure that persists for several hours. If blood 
is lost to the outside from a large vessel such 
as the femoral or carotid artery, usually 
either early death occurs or the bleeding is 
controlled. If early death occurs it is only 
natural that the tissues of the body should 
appear anrenne at autopsy If the bleeding 
is controlled usually the blood volume is in 
creased by the withdrawal of fluid from the 
tissue spaces mto the blood stream or fluid Is 
introduced artificially and the blood pressure 
rises On the other hand, when whole blood 
or blood plasma are lost from many small 
vessels into the tissue spaces of an injured ex 
tremity, the decline in the blood pressure is 
slower and the duration of the low blood pres- 
sure is longer because the speed with which 
the fluid escapes is governed largely by the 
number and size of the vessels and by the 
relationship between the pressure In the blood 
vessels and m the tissue spaces As the 
pressure m the blood vessels decreases and as 
the pressure in the tissue spaces increases the 
escape of fluid at the site of rnjurv is retarded 
Since the blood pressure declines slow!} and 
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remain* at a low level for a considerable time 
preceding death following trauma to large 
masse* of mirtdt all of the tissue* of the body 
are partially deprived of blood and oxygen 
during this tune and alterations such as 
capillary hemorrhage and congestion take 
place In them Hemorrhage from a large 
blood vessel is uiuaily associated with a dfla 
tlon of the red blood cells while tranma to tis- 
sue* is usually associated with a concentre 
bon In the former instance the fluid that ii 
lost is whole blood 1/ the loss of blood is 
■topped a dilution of the remaining red blood 
cell* occur* as the result of the passage of fluid 
from the tissue spaces into the blood stream 
On the other hand the fluid that escape* into 
the ipacea following trauma to large masses of 
tiuues consists in the main of blood plasma. 
Undoubtedly acme fluid po*»e» from the un 
injured tissue *p*ces Into the blood stream 
but fleud continues to be lost at the site of 
injury and an Increase in the concentration 
of the red blood cells in the vessels result a 
A* a result of these and other observations 
it seenu that the local loss of fluid at the site 
of mjury is responsible for the shock that 
develop* following injury to large masse* of 
muscle It fa not maintained that all or the 
majority of instance* of shock are due to tbi* 
cause. For example, the d echoes in blood 
pressure which sometime* follow intra-ab- 
dominal operations Injury to the brain and 
the perforation of ulcers ore probably brought 
about by different mechanisms. 

It i* to be emph a sised that there are con 
tnbutory factors that frequently play a part 
in the production and maintenance of shock. 
Food and water deprivation increase the sus 
ceptibflity to thocr Exposure to cold in 
crease* the ease with which it can be produced 
Just as a serious fllna* reduce* one s ability 
to withstand the loss of blood sfmilariy ft 
lessens tbe amount of trauma that can be 
tolerated Profuse sweating following injury 
redacts the volume of fluid available for the 
blood stream I have observed recently (io; 
that the prolonged anicsthetisation of normal 
dog* by ether causes capillary congestion and 
hemorrhage in many of the organ* of the 
bod> It frequently result* In the escape of 
blood into the lumen of the Intestinal tract. 


These alterations diminish somewhat th* lota 
of fluid that can be tolerated. 

parvomoN and txeatment or shock 

As regards the prevention of shock, only 
several of the more important points will be 
mentioned The maintenance of the body 
temperature at as nearly tbe normal level as 
possible is exceedingly fmportant in patients 
who have been injured and in those upon 
whom operations are performed Tbe patient 
who has been severely In fared should if pose 
ble be wrapped in blankets before being trans- 
ported. If the clothing Is wet, it should be re 
moved as soon as drj do thing is available. 
Patient* wbo are to be operated upon should 
not receive drastic purgatives, Thi* Is es- 
pecially important if it fa necessary to restrict 
tbe Intake of fluid* following the operation. 
If a person receive* a fracture of a long bone 
and particularly if it fa the femur the part 
should be splinted befofe the patient is 
moved In case* of severe bjuiy b which the 
diagnosis has been made and b which damage 
to the brain is not suspected morphine should 
be given In tbe presence of gross injury to 
an extremity tbe application of a tourniquet 
fa usually the quickest method of jt opping 
hnnorrhage However it I* very important 
that tbe tourniquet should not be left in place 
for a considerable time If an attempt U to be 
made to save tbe part. In the presence of a 
low or dedining blood pressure local or gu- 
oxygen anesthesia is preferable to ether or 
chloroform or spinal It should be remem- 
bered that a person may have Io*t a great deal 
of blood and stll] have an essentially normal 
blood pressure, but yet the low of a slight 
additional quantity may result b severe 
shock Rigid hemoataai* and tbe gentle 
handling of tissue* become even more im- 
perative than usual under these arcnmitances. 
If the blood volume has been diminished by 
hemorrhage, transfusion should be per 
formed if possible before any operative proce 
dure fa earned out 

The principles that have been mentioned 
apply also to the treatment of shock. Tbe 
two methods that are used most commonly b 
an attempt to better the condition of the 
patient are the giving of vasoconstrictor drug* 
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and the introduction of various fluids The 
giving of drugs •which produce vasoconstnc 
Lon causes a rise In blood pressure but it is 
seldom sustained except In primary shock* It 
is important to realize that the aim in treating 
secondary shock is not to produce a high blood 
pressure but to cause an increase In the 
volume of the circulating blood This is sel 
dom accomplished by the use of drugs When 
vasoconstriction is produced, the amount of 
blood reaching the organs may be decreased 
rather than increased The ideal method of 
treating the condition would be to introduce 
into the blood stream some fluid that would 
remain there, thus increasing both the volume 
of blood and the blood pressure Unfor 
tunately not even blood will meet these re 
quirements when the state of shock has 
existed for a considerable time 
In association with Drs Beard Wilson and 
Weinstein (2), the effects on the blood volume 
and on the protein content of the blood plasma 
of introducing the various fluids that are 
commonly used in treating shock was studied 
Special attention was devoted to the protein 
content of the plasma because it is the sub- 
stance that attracts fluid into the blood stream 
and holds it there and this is what one wishes 
to accomplish m the treatment The remarks 
here will be limi ted to the effects of the intra 
venous introduction of fluids into a nimals in 
which gross injury to capillaries had been 
produced* They apply to all conditions, in 
eluding that produced by hjemorrhage re 
suiting from a markedly depressed blood pres- 
sure of several hours duration The intra 
venous injection of solutions of crystalloids 
such as salt or glucose under these arcum 
stances was associated with not only the loss 
of the greater part of the fluid that was in 
jeeted, but also with a decrease In the protein 
content of the plasma remaining in the ves- 
sels When whole blood or blood serum was 
introduced intravenously under similar condi 
tions, plasma and hence proteins were lost 
through the capillary walls but a decrease in 
the pro tern content of the plasma remaining 
m the vessels did not occur since protein was 
present In the blood that was injected The 
addition of adrenalin or pituitnn (14) to the 
various fluids that were m jeeted mto the 


blood stream did not seem to lessen the loss of 
plasma 

A CLASSIFICATION OT ACUTE CIRCULATORY 
TAILURE EROM A PHYSIOLOGICAL VIEWPOINT 

If the term shock is to be retamed in 
medical literature, it is important that its 
meaning should be clearly defined The word 
should be used in a generic sense to include a 
clinical syndrome which is familiar to all. The 
most sinking features of the fully developed 
condition are apathy pallor, sweating, cold 
extremities thirst a weak pulse, and vomiting 

The work of recent years has shown that 
this rlimral picture is dependent on an mad 
equate blood supply to the tissues of the body 
Tins may be brought about m several ways 
and since treatment depends primarily on the 
underlying disturbance it is important that 
we classify the different types of acute circu 
latory failure from the physiological view 
point 

1 Htrmaiogemc type First to be con 
aidered is the haimatogenic type The initial 
and the most important circulatory change 
is the diminution m the blood volume Unless 
the initial decrease m blood volume is too 
great compensatory vasoconstriction main 
tains the arterial blood pressure at or near the 
normal level The decline in blood volume 
is followed by r a decrease in the return of blood 
to the heart and hence m a decrease In the car 
diac output If the volume of circulating 
blood continues to dimmish, the blood pres- 
sure declines even though vasoconstriction is 
maintained If the blood pressure remains de 
pressed for a considerable time, the vaso- 
constrictor mechanism fails and vasodllata 
tion results When this stage has been 
reached many other factors enter into the 
picture and make the condition worse. Most 
of these factors are probably common to all 
types of severe shock regardless of the 
mechanism of the production These include 
an insufficient supply of oxygen to the tissues 
with resulting damage a decrease m the pro- 
duction of heat on increase in the viscosity of 
the blood an increase in capillary per 
meability a diminution m the alkali reserve 
and probably' the accumulation of toxic prod 
ucts The important alterations are the early 
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ones. It ll concerning the cause for the de 
dine in blood pressure that most of the 
theories have been advanced. 

It is with the hematogenic type of shock 
that this paper ia largely concerned. Shock 
as a result of im complicated hremorrhage is 
the simplest example. Shock following trauma 
to large masses of muscle belong* to this 
group if my experiments and those of Fanons 
and P he roister have been interpreted cor 
rectly If the characteristics of this type are 
an initial decline in the blood volume, vaso- 
constriction a decrease in the output of the 
heart before the blood pressure altera appre 
dably and the local loss of enough of the blood 
volume to account for ultimate decline in 
pressure then they are all met by the expen 
merits m which the extremities were injured. 
The fact that the simple removal of blood in 
such man ner that the blood pressure will re 
main at a low level for as long as possible, may 
be associated with an Increase in the concen 
tratlon of the blood a negative response to 
transfusion and capillary congestion and he- 
morrhage in the tissues, lends support to this 
belief 

a Neurogenic typ This term is used to 
designate the condition that fa usually known 
as primary shock or collapse It is more rapid 
onset than the hictna to genic type. A satis- 
factory explanation for the conditions seems 
to have been offered by Goitx The primary 
alteration is vasodilatation dependent on 
diminished constrictor tone as a result of in 
fluences acting through the nervous system. 
The major circulatory disturbance at first con 
silts of a decline in blood pressure but if It 
remains depressed the volume of blood and 
the output of the heart decrease. Neurogenic 
shock may be brought about by agencies 
which influence the nervous system directly 
such as spinal anrcsthesla or trauma, or It maj 
be reflex in origin as for example the collapse 
that follows a severe blow on the abdomen 

3 Vasogenic typt Vascular dilatation may 
be brought about by igendes which act 
directly on the vessels. Histamine probably 
exerts the major portion of its effect In this 
manner It has been shown that the ad- 
ministration of histamine is associated with a 
pr imar y fall m the blood pressure and that 


the output of the heart declines later The 
shock that follows the removal of the adrenal 
glands probably belongs to this type 

4 CardiogcHic type Acute circulatory fail- 
ure as a result of primary disturbance of the 
heart occurs very rarefy It is characterized 
by venous distention in contrast to the col- 
lapsed condition of veins that is found in 
peripheral circulatory failure A raptd arm 
mulatkm of fluid in the pericardial cavity pro- 
duces this type of alteration Shock asso- 
ciated with deep ansesthesia by chloroform 
probably belongs In the main to this type. 

5 Undassifitd conditions Man y different 
factors may enter into the production of shock 
that is associated with operations Among 
these may be Included, hemorrhage loss of 
plasma from the exposed surface*, loss of 
water from the bod} by sweating or possibly 
preliminary purging dilatation of vessels as a 
result of mechanical irritation and vascular 
reflexes infection anesthesia, and particularly 
the disease for which the operation is per 
formed. The simple opening of the pen 
toneal cavity fa frequently associated with a 
temporary decline in the blood preisure which 
fa probably reflex in origin. The circulatory 
collapse that occurs following the rupture of * 
hollow viscus such as a perforation of a duo- 
denal ulcer appears, because of its sudden 
onset to be at least partially reflex in origin. 
Probably many different factors enter into the 
production of the circulatory fail ore that fre- 
quently results from peritonitis. These In- 
dude the loss of large amounts of fluid from 
the blood stream into the fieri toneal cavity 
the dilatation of the blood vessels as a result 
of the presence of im taring substance*, the 
various action* of the toxic products of the 
infection and the effect* of the disease that 
caused the peritonitis. The mechanism of the 
circulatory failure that occur* in pneumonia, 
typhoid fever and other severe infections is 
probably equally complicated. 

Such are the various types of acute dr 
dilatory fall ore. They may be produced by 
the most diverse diseases and may be de- 
pendent on several different fundamental 
physiological disturbance*- The eventual re- 
sult fa the appearance of a clinical picture 
which may be designated as shock. 
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In conclusion It is probably unnecessary to 
state that our information concerning many 
types of acute circulatory failure is still m 
complete However some definite advances 
have been made since Travers presented his 
contributions more than one hundred years 
ago At least shock has been stripped of 
much of the mysterv that surrounded it I 
have not intended in any manner to belittle 
the views of those who have preceded us for 
their contributions form an integral part of 
our present conception of the condition A1 
though there is at present no satisfactory 
treatment for shock which has persisted for 
several hours, a better understanding of the 
underlying causes has led to a great dimmu 
tion in the incidence of shock and to the more 
successful treatment of the condition during 
the early stages of its development 
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OXYGEN PNEUMOPERITONEUM IN THE DIAGNOSIS AND TREAT- 
MENT OF TUBERCULOSIS OF THE GENITALIA, INTESTINE AND 
PERITONEUM' 

IRVING F STEIN M D F.A.C.S Cibcago 
A jKdiU Trataw* J OUl rtria Gjrmxhv Nwtbwlc™ MctUil tod MVfcid lim 


I T 19, indeed fitting that here in Chicago 
during the celebration of A Century of 
Progress this Congress of Physical Therapy 
shall record another step forward in the drag 
ik>5is and treatment of mtra abdominal tuber 
culosis The surgical treatment which up to 
the present time had become the method of 
choice m the care of tuberculous peritonitis 
was discovered by mistake, and at the same 
time the use of oxygen therapy in the treat 
ment of this condition was bom In 1872, 
Spencer Wells operated upon a woman for 
ovarian cyst but when the abdomen was 
opened he found instead tuberculosis of the 
peritoneum In this instance cure followed 
the mere opening and closing of the abdomen 
Wells however, did not appreciate the sigm 
ficance of this result, and it was not until 1884 
when Koenig advocated the surgical treat 
ment of tuberculous peritonitis that it became 
a recognized procedure The interpretation of 
the modus operands has led in many direc 
tions, as Hertzler sayB the fact that there are 
about twenty theories advanced to explain 
how simple laparotomy cures tuberculous 
peritonitis is in itself enough to throw doubt 
upon the value of operation 
Lauenstem believed that the cure by lap- 
arotomy resulted from the removal of fluid 
and the action of light during the short expo- 
sure at operation, and Joseph Pnce named It 
the “sunshine operation ” This action is 
definitely disproved by the puncture method 
various gases having been successfully used 
to insufflate the abdomen Nolen used sten 
hied air and obtained cure. Filtered air, 
atmospheric air, nitrogen, and finally oxy 
gen were successively used therapeutically 
Maestnm (1925) claims to be the originator 
of the oxygen method although there are a 
number of references to its adoption earlier 
(McGIinn A Stein Bainbndge) He analyzed 
the results of air inflation tried nitrogen 

Remd Ulo rt IV C««jrr*» ol PV 


without success (although Santorsola prefers 
nitrogen as he believes it is less rapidly 
absorbed) and finally introduced pure oxy 
gen He claims that oxygen has a specific 
action on the tuberde bacillus and on its 
enzymies In his animal experiments he found 
that the speed of absorption of oxygen m the 
peritoneal cavity of rabbits gradually dimin 
1 sheil with successive insufflations The pen 
toneum after contact with oxygen does not 
allow organic colloids to pass through, but it 
has a greater than the normal permeability to 
crystalloids Furthermore, asatk fluid m 
contact with oxygen becomes less alkaline 
and has increasing oxydixing action The 
method of air insufflation was initiated by von 
Moseti£ Moorhof in 1892, the curative action 
of the injected air, however was first attrib- 
uted by Fiona to its oxygen content Bam 
bndge believes that oxygen acts as a germi 
ade Sflvcstn, m 1911, concluded as follows 
(1) the introduction of atmosphenc air into 
the pleural and peritoneal cavities is the most 
efficacious method of treatment for tubercu 
Ious scrositu, (2) the quantity of air insufflated 
should correspond to that of the fluid re- 
moved (3) atmosphenc air not only does not 
cause any inconvenience not only does not 
contaminate the serous cavity but is shown 
to be far more effective than filtered or 
sterilized air, (4) this method is indicated in 
tuberculosis of any serous surface wherever 
found. 

Norm disagrees that the admittance of air 
into the abdomen is the reason for cure of 
patients operated upon, but believes that the 
removal of fluid is the chief beneficial agent 
It is commonly known however that fluid 
increases rapidly after tapping unless air or 
ox\ gen is insufflated and furthermore how 
does Noms explain the cures of patients 
operated upon or insufflated by r puncture in 
whom there was no demonstrable fluid? 

*lc»l TWr*f* Srr*trrJj»T lit 1 6 gjt. 
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Norm apparently ignored the literature on 
oiypcritoneum when revising hie monograph 
(1931) while Hertxlerfa valuable book on Tke 
Per ilon turn published 9 years earlier quotes 
McGUnn ai using oxygen Insufflations for 
tuberculous peritonitis ui 1908 In his chap- 
ter on genital tuberculosis in Curtis Obstdricj 
and Gynecology 1933 Norm sayi In some 
instances the careful injection of oxygen into 
the peritoneal cavity may prove of value. 
There are numerous other contributions in 
the medical literature on oxygen therapy in 
tuberculous peritonitis between 19*5 and the 
present time. 

If the value of laparotomy lies in the expo- 
sore of the tissues to oxygen then it Is quite 
logical that the simple introduction of pore 
oxygen or air should replace the surgical 
exploration Puncture is simply and safely 
done and Inflation of the abdomen with an> 
where from 10 o to 1000 cubic centimeters of 
gas requires at most 54 to 48 hours hospitah 
ration In addition to sparing the patient 
the piain and danger of laparotomy there is a 
great economic gain in utilising the puncture 
method Furthermore the genital structures 
may be conserved in tuberculous salpingitis 
much fa to be gained and nothi n g lost by 


giving the more conservative method a trial 
If no beneficial effects are noted in 10 to 14 
days the injection may be repaated, and If no 
improvement occurs, laparotomy may still 
be performed the gas having done no harm. 

DIAGNOSTIC FNEOTIOFERITOXEUTI IN 
GENITAL TUBERCULOSIS 
It is commodr acknowledged that the dag 
nosis of tuberculous salpingitis — the common 
est cause of tuberculous pantonltfa — Is dif 
ficnlt to establish Occurring [n from 5 to 10 
pier cent of inflammatory lesions of the faflo- 

E lan tubes, and a common cause of salpingitis 
1 the virgin it frequently escapes recogni 
don until exploration of the abdomen and 
palvis 1 s made. It may be impacted how- 
ever after a careful study of the patient s 
history and the proper evaluation of abdom- 
inal and btmanaal examination. Laboratory 
aids are usually required in addition to estab- 
lish the correct diagnosis 

As In the case of obscure pal vie conditions 
in the general run of gynecological material, 
so also in pal vie tuberculosis the employment 
of diagnostic pneumoparitoneum U of decided 
value in arriving at a correct diagnosis with- 
out recourse to laparotomy lie hare pre 
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viously stated (23, 24) that in our service we 
have practically eliminated the resort to 
exploratory laparotomy m our pelvic surgery 
since utilizing diagnostic pneumoperitoneum 
and we have employed the method in well 
over one thousand cases within the past 10 
years 

In suspected pelvic tuberculosis, oxygen is 
used in place of carbon dioxide because of its 
therapeutic as well as its diagnostic value in 
this condition When tuberculosis is present 
often Involving the pelvic structures, pen 
toneum, and intestines repeated oxygen in 
sufflations are used. We have encountered no 
serious accidents in performing transabdomi 
nal puncture and believe that if the same 
degree of caution is exercised as in the punc 
ture of other body cavities i e pleura, spmal 
canal, the objections dted by those who fear 
to use it may be easily overcome By means 
of diagnostic pneumopentoncum alterations 
m the sue, shape density and relationship of 
the various pelvic organs and especially the 
presence or absence of adhesions may be 
demonstrated clearly in the \. ray film 
Numerous contributors besides ourselves have 
attested to this observation After one has 
gained an experience in interpreting the nor 
mal pncumographic findings in pelvic roent 



genography pathological conditions are more 
or less readily recognized with a high degree 
of accuracy 

It is usually suffident to insufflate the 
abdomen with a liter of oxygen to demon 
strate the presence of pelvic tuberculosis, 
iodized oil may also be employed in com 
binatlon with oxygen insufflation when it is 
desirous to demonstrate the relationship of 
the uterine cavity and fallopian tubes in a 
large pdvic mass (as in author’s Case r) The 
combined method has previously been dis- 
cussed by us (24) The fallopian tubes m 
tuberculosis are usually greatly enlarged 
tortuous and thickened so that they cast an 
unusually dense shadow on the roentgen film 
and they are usually patent. Sometimes cal 
a am deposits in the tube wall are demon 
st raffle Dense intestinal adhesions are com 
monly found particularly in the plastic van 
ety which are readily recognized on the film 
A moderate amount of serous exudate is no 
contra indication, if large amounts are pres- 
ent, tapping should precede the introduction 
of oxygen As to the range of the use of oxy 
gen insufflations in vanous types of intra 
abdominal tuberculosis the following bnefly 
stated case histones will best serve as Illus- 
trations. 
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TECHNIQUE 

The procedure u exceedingly simple and 
differ* in no wav from that of tbe trims 
abdominal pneumoperitoneum with carbon 
dioxide uied for gynecological diagnosis (*5) 
It is advisable that about an hour before 
treatment the bowels be emptied by means of 
a dean sing enema. One half hour before 
morphine sulphate (alone or combined with 
scopolamine hydrobronude) should be admin 
istered the dose depending upon the age, con 
dition and rixe of the patient For the aver 
age adult who a in fairly good condition # 
grain of morphine may be used, combined 
with 1/150 grain of scopolamine. The bladder 
should be empty just before treatment The 
sUn of the lower abdomen Is prepared with 
alcohol followed by 2 per cent mercurochrome 
solution which is allowed to dry A rather 
firm inflexible needle of 3 Inches in length 
and fitted with a styiette Is Introduced 
through the abdominal wall no local anaes- 
thetic being required The pomt of mtrodne 
tloc U usually one Inch to the left of the 
umbilicus and slightly below that level Tbe 
needle is held vertically between tbe thumb 
and third finger at right angles to the itm 
and Is introduced into the peritoneal cavity 
by means of pressure of the forefinger on the 
styiette. Three resistances are met first, the 


Fig 4 IV Me tubrrcnkwa Or} i^n nrwu cooprrltt xit Lin 
L*/n pehlc mm wtlh adiietJoci. (Author i 

Cut ) 

skin second the aponeurosis, and third the 
more sensitive peritoneum After a brief 
experience one can readily tdl whether or not 
the needle has entered the peritoneal cavity 
from the sensation experienced when a cavity 
is punctured The unimpeded flow of the gu 
evidenced by a low stationary manometric 
reading gives assurance of ratraperitoneal 
entry The needle is attached to the oxygen 
insufflation apparatus by means of rubber 
tubing and an adaptor The apparatus ordi- 
narily used for Rubin patency test (Fig 1) of 
the fallopian tubes is fully adequate an oxv 
gen tank supplanting that of carbon dioxide. 
If fluid is present, about a liter may be re- 
moved by trochnr and tbe latter used for 
insufflation from one-half to the same amount 
of oxygen being introduced as that of fluid 
evacuated A liter of oxygen produces little 
discomfort from distention and is usually a 
sufficient dose The needle Is quickly with- 
drawn and with needle puncture no dressing 
Is required. The patient Is kept flat on the 
\ ray table the same position being main- 
tained during transportation back to bed, to 
prevent shoulder pain from gas entering 
tbe right subdiaphragmatic space (The pro- 
cedure can also be carried out at tbe bedside ) 
Shoulder pain may be relieved by elevating 
the patient s hips with a pillow or by raising 
the foot of the bed for a few hour*. Within 
48 hours all signs of oxygen have usually dis- 
appeared and probably repeated injection 
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could safel> be made at this time Those who 
have used the method have repeated msuf 
fiation in from 4 days to 2 weeks We re com 
mend weekly insufflations of about one liter 
each, the number of doses depending upon 
the results obtained It is our practice to keep 
all patients in bed 18 to 24 hours after every 
pneumoperitoneum treatment whether diag 
nostic or therapeutic. 

Early in the treatment of tuberculosis of 
the peritoneum the patient is usually hos- 
pitalized and in bed When improvement sets 
in and temperature is normal 48 hours’ bed 
rest after each treatment should suffice 

INDICATIONS 

Therapeutic ozypentoneum is applicable 
to children and adults alike, and although 
most of the work has been done on women 
its use should be extended to men with tuber 
culous peritonitis The patient should be in 
fairly good physical condition monbund 
patients arc not suitable for this method 
There is some question whether introduction 
of the needle can be safely made m the plastic 
form of tuberculosis, m grave pulmonary 
tuberculosis and advanced ulcerative intes- 
tinal tuberculosis the method is contra 
indicated It is usually advisable to wait 
until acute symptoms have subsided and the 
temperature is low before starting oxygen 
insufflation as a febnlc reaction for a day or 
two has been observed by some physicians 


who have employed this method of treatment 
In our cases this did not occur Pregnancy is 
regarded by Luchenm as a contra indication 
to insufflation During the first 3 months of 
pregnancy however when the uterus is not 
likely to be traumatized by puncture there is 
no harm in small, repeated oxygen insuffia 
tions It may be emphasized here that preg 
nancy favors the development of tuberculous 
peritonitis Kelly found 28 per cent of his 
senes of pelvic tuberculosis dating from child 
birth 

CASE REPORTS 

It is not the purpose of this paper to ate all 
the case reports m the world s literature on 
oxygen therapy m pelvic tuberculosis, a suf 
fiaent number will be abstracted however to 
exemplify the beneficial effects of this method 

Cnrli use* Kuease ■ apparatus for oxygen inauf 
flatjon and injects alowly He control! arterial ten 
slon and the cardiac condition. He Introduce* half 
as much gas as liquid evacuated in the exudative 
variety A few insufflations are considered enough 
He recommends the additional use of 10 to 11 grama 
of eaidum chloride daily to prevent reappearance 
of fluid 

A bov aged 17 years, previously healthy toot ill 
with influenza. lie had fever and a dry cough for 
1 month« and ai improvement act in hardnesa and 
•welling of the abdomen were noted. Tuberculous 
peritonitis was diagnosed Climatic therapy and 
dietetic measure* tailed. Laparotomy was done 
and whOe healing was uncomplicated fever and 
abdominal a welling continued There was alio a 
hvdro-tbonuc- Hemoglobin was s« per cent, and the 
red blood count wn» 3,347 000 After the removal 
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TECHNIQUE 

The procedure is exceedingly maple and 
differ* in no way from that of the trans- 
abdominal pneumoperitoneum with carbon 
dioxide used for gynecological diagnosis (25) 
It is advisable that about an hour before 
treatment the bowels be emptied by means of 
a deansing en em a. One half hour before 
morphine sulphate (alone or combined with 
scopolamine hydrobromide) should be admin 
Istercd the dose depending upon the age oon 
ditton and nxe of the patient For the aver 
age adult who is in fairly good condition yi, 
grain of morphine may be used combined 
with 1/150 grain of scopolamine. The bladder 
should be empty just before treatment The 
skin of the lower abdomen is prepared with 
alcohol fallowed by 1 per cent mercurochrome 
solution which Is allowed to dry A rather 
firm inflexible needle of 3 Inches in length 
and fitted with a stylette is Introduced 
through the abdominal wall no local anes- 
thetic being required. Ihe point of introduc 
bon is usually one inch to the left of the 
umbihcus and slightly below that level The 
needle is held vertically between the thumb 
and third finger at right angles to the skin 
and is introduced into the peritoneal cavity 
by means of pressure of the forefinger on the 
itylette Three resistances are met tint, the 


A J ft* rent 



skin, second the aponeurosis and third the 
more sensitive peritoneum After a brief 
experience one can readily tell whether or not 
the needle has entered the peritoneal cavity 
from the sensation experienced when a cavity 
is punctured. The unimpeded flow of the gas, 
evidenced by a low stationary manometnc 
reading gives assurance of hitrapentoueal 
entry' The needle is attached to the oxygen 
insufflation apparatus by means of rubber 
tubing and an adaptor The apparatus ordi- 
narily used for Rubm patency test (Fig 1) of 
the fallopian tubes is fully adequate, an oxr 
gen tank supplanting that of carbon dioxide. 
If fluid is present, about a liter may be re 
moved by trochar and the latter used for 
insufflation from one half to the same amount 
of oxygen bernjj introduced as that of fluid 
evacuated. A liter of oxygen produces little 
discomfort from distention and is usually a 
sufficient dose The needle la quickly with- 
drawn and with needle puncture do dressing 
Is required The patient Is kept flat on the 
\ ray table the same position bang main- 
tained during transportation back to bed, to 
prevent shoulder pain from gas entering 
the right Bubcbaphragmatic space. (The pro- 
cedure can also be earned out at the bedside.) 
Shoulder pain may be relieved by elevating 
the patient a hips with a pillow or by raising 
the foot of the bed for a few hours. Within 
48 hours all signs of oxygen have usually *h*- 
appeared and probably repeated Injection 
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cutoas peritonitis. Four oxygen insufflations of 4 
Liters each 3 to 5 days apart were given. Recovery 
followed. (The patient was operated upon for an 
ovarian malignancy' some > ear* later the sections 
revealing Bacillus tuberculosis.) 

Case 2 A child n yean old had exudative 
tuberculous peritonitis. Ten oxygen insufflations 
were given alter the removal of fluid there was a 
marked improvement 

Stein uses far greater quantities of oxygen (some- 
times t or 6 liters) than any other worker in this 
Add whose work is reported. It is doubtful whether 
such large quantities are ever indicated or advis- 
able inasmuch as good results have been recorded 
from the insufflation of even very small amounts 
(100 to 200 cubic centimeters) of oxvgen or air The 
dose of 500 cubic centimeters m children and of 1 
liter in adults is well borne and appears sensible 
to us. 

Scott and dtden report 3 cases of intestinal tuber 
culosis favorably treated by oxypentoneum. The 
following is Illustrative 

A male aged *2 years, had abdomlnaTpaln’and 
diarrhtra for 6 months. Fifteen Injections of 400 
cubk centimeten of oxygen at 10 day intervals were 
given. There was a complete subsidence of symp- 
toms 

They conclude that the treatment is simple and 
harmless that It relieves distressing symptoms of 
the ulcerative type ol tuberculous enteritis, and li 
treatment is begun early it mat effect a cure. 

pKrrcj and Bilchfft do not fed that the results are 
as good as reported bj others. This opinion may be 
due to a poor selection of subjects for the treatment 
They report 3 cases 2 of whom died, and x was 
greatly Improved by ox yg en Insufflation. 

Case 1 Patient bad plastic peritonitis with ob- 


structive symptoms. Five oxygen insufflations were 
given The patient was observed over a period of 1 
year Two relapses occured. Result much un 
proved. 

Case 2 Patient had advanced pulmonary tuber 
culoais (a contra indication to oxygen insufflation) 
After one injection the patient died. 

Case 3 The patient was diagnosed as a plastic 
peritonitis. Two insufflations were given but patient 
died from ficcal fistula. 

L. B Hudson At laparotomy a tuberculous peri 
tonitis was found in a colored woman Wassennann 
rea cti on was 3 plus Several in tin peritoneal oxygen 
insufflations were made with great benefit 

Ndsen If ere or The patient had an exudative 
tuberculous peritonitis and pulmonary tuberculosis. 
Three air insufflations were given 2 and 4 days 
apart, injecting 1300 900 ana 200 cubic centime- 
ters of sir after the removal of 1 liter one-half 
liter and another half liter of fluid. After 1 month 
all fluid had disappeared and the air absorbed The 
condition of the patient was good. 

H D lfuker reports a case cured for 4 yean 
after a single oxygen insufflation following laparo- 
tomy in a 10 year old boy with tuberculous peri 
tonitis. 

Von Mosetit Hoot ho f (i8pj) The patient ob- 
served had a tuberculous epididymitis and pen 
tonitis, abdominal fluid was removed and air was 
injected reported a cure. 

Nolen (rapt) reported 3 cases cured by air injec 
tions, one of which was a child with sdvanced 
intestinal tuberculosis. 

Jacoboeut reported 3 cures in 6 cases of tubercu 
lous peritonitis with sir insufflation. 

E. Rost (ipro) reported great improvement In 3 
cases after oxygen Insufflation 
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Tig B- Tnbcrcnloos ■drfngltti- Oxygen pnrorooperi 
Icuam ( \uthor i Cut l ) 

II td a*d LMttimr report 3 cure* and \ failures 
with air inxnfflatkm. The failures are explained by 
active tuberculous fod elsewhere in the body The 
3 successful ca*e» were followed up for a year no 
tadte* or adhesions formed. Tbcr believe that the 
result* are equally aa food after a tingle insufflation 
as when repealed treatments are given. 

Hart 1 reports aoccesaful ose of oxygen follow be 
relapae after laparotomy He reports 10 cases in all 
only one of which, seen it txlrcmu died 

llnnl reported » auctrsaful cues of oxygen 
insufflation from Majo dicuc after failure of 
laparotomy to cure. 

acthoi ■ cad arrorre 
Cad 1 E P single girl, aged ig years, was 
admitted to tbe §} neco logical service at Michael 
Reese Ifotpltal on June 7 igjv She had been 
operated upon 5 yean previously for tuberculous 
peritonitis, and had been tapped several times 
ilnce. Tbe present illness began t weeks before 
admission with acute abdominal pain following an 
evening of dancing (during a menstrual period) 
This condition was first diagnosed u appendicitis, 
which subsided somewhat, but pain recurred every 
day or so The pain again became a c veic t days 
before admission. Her past and family history were 
unimportant except si Hated. Menses were always 
Irregular and painful Upon era ml nation a median 
laparotomy scar wsi seen. The abdomen was dis- 
tended and doughy, but no rigidity was present 
Soft masses were palpable In both lower quadrants, 
and were iUghtly tender RectaHy a very tender 
hard maas filled the entire true pelvis. Tuberculous 
peri ten! tit Involving tbe pelvic structures was dlsr 
noaed and medical management waa instituted 
bed rest, »ft diet, quarts lamp therapy and medical 



F5g Q Tuberculous Mlplnghis. Oxygen poeumoperito- 
nrom. Calcification m tube and ovary ( Vuthcrr'i Cite 6 ) 

diathermy Her tan per* to re which wu 103 * 
degrees on admission ranged from 98 6 to too t 
degrees next day and continued so for a month. 
Her hemoglobin was to per cent red blood count, 
3 100,000 white blood count, and sedimen- 

tation time sraa 18 minutes. 

After 1 month on this management, the atatm 
waa quite unchanged except that the sediment a tlau 
time rose to s8 mluates. With the rotation of kit 
fee, the patient came under the anthoria care 
Examination 00 July 7 1917 revealed a pale, thin 
glri with a large, adherent pdvic mass cctendmg 
Into both adnexa and Involving the uterus. Tbe 
same day 1150 cubic centimeters of oxygen was 
introduced using our usual (*3) tranaabdondnal 
technique and a pneumogrsm taken In theprcoe, 
partial knee-chest posture. Tbe films (Tlx. 4) 
r e vealed a large, dense mats with loops of bowel 
definitely adherent. Four days later the maas was 
found to be somewhat more mobile and slightly 
small a the general condition of the patient definite- 
ly Improved and there appeared still to be tome 
oxygen In the peritoneal cavity The temperature 
dropped to normal 00 tbe sixth day after fawiSIa- 
tlon and remained ao On the ninth day the patient 
had gained s pounds In w eight, her temperature was 
normal, and the sedimentation rata was 33 minutei 
HrmogioWn was 80 per cent red blood ceDs, 
4,730,000 white blood cells, 9,600, On Julv 16 a 
second oxyg en Insufflation of ioco cubic centimeter* 
was g i ve n and was combined with an tntn-utenne 
fiploctal instillation for further Identiflratlou af the 
uterua and tubes hi tbe masa. Films (Fig j) takas 
as above showed the masa slightly smaller the 
uterine cavity displaced to the right, and bou 
tubes patent permitting free In tra peritoneal 
(This Li cbarectenatlc of tuberculous salpinglti* ) 

July 19 11 days after the first oxygen insnfllaticsi, 
tbe patient was so well that boapUaliistton was do 
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longer needed She wm» discharged with ins true 
tloru to report at the outpatient alnlc. On August 
7, the patient reported that the felt well had gained 
5 pound* In j week*, and that her temperature was 
normal the wa* working dally She wa* given 
1250 cubic centimeten of oxygen Intraperitoneally 
and fi lms showed reduction by one-hall of the pelvic 
man (Fig 6) Sedimentation tune was 1 hour and 
30 minutes. On November 7 the had gained 11 
pound* *lncc her l**t treatment 3 month* pre- 
viously One liter of oxygen was Insufflated (Fig 7) 
On May 14 1928, *he returned to the hospital for 
check up examination- She state* that the ha* had 
no pain and that her previouily irregular menses 
are now normal, also that the dysmenonhoea 1* 
cured. She gained 19 pound* In the 10 mouths *ince 
oxygen treatment wa* begun. Ox> f gen, 1000 cubic 
centimeten, was given chiefly for the purpose of 
obtaining a pneumogtam. as the patient appeared 
quite healthy and the pelvic organ* appeared nor 
mal to palpation. The film* revealed only evidence 
of adhesion*. On October 35 ig<8 examination 
revealed the uterui aa small, fixed, and retro verted. 
No adnexal masse* were palpable February 19 
1931 the patient felt well ana axked whether mar 
rlige wa* advisable. The pelvis wa* negative except 
for a fixed retroversion. 

On May 18 1933. 6 year* after oxygen therapy 
wa* begun, the patient I* entirely well, ha* been 
working steadily for the pa*t few year*. The uteru* 
I* small, firm and there I* a third degree retrover 
lion. The adnexa are negative Cure ha* been 
established and maintained for 5 year* rince the last 
oxygen Insufflation. 

Case * A. G., aged 31 yean married 2 years, wa* 
apparently perfectly web until January 1930, when 
•he sought the author’s advice became of child 
leunes*. A small, fixed retroverted uteru* and no 
adnexal pathology were recorded. The cervix which 
wa* found to be eroded wa* treated by linear cauter 
ixation j week* later a pelvic max* developed and 
patient had a fever Her huaband a physician, 
made a diagnosis of pelvic abscei*. During the next 
few months, the cul-de-sac wa* drained through the 
vagina four time* by other physician*. 

Continuous fever, n*u»ea, and vomiting loss of 
weight weakness, and a purulent, caseous discharge 
perabted until July 7, 1929, when the patient was 
admitted to Michael Iretse Hospital on the author's 
service- The diagnosis wa* then made of tuberculous 
ixJpIngitf* and cm July 10. 1250 cubic centimeter* 
of oxygen was insufflated Into the abdomen for 
diagnostic and therapeutic purpose*. Blood cul 
tore* and culture* from the suppurative vaginal 
sinus were negative. The pneumograph (Fig 8) 
revealed a large uteru*, a thickened and calcareous 
left tube and an Indefinite right adnexal involve- 
ment. The report of Dr R.A Arens, roentgenologist 
‘ Transabdominal (oxygen) pneumoperitoneum dis- 
closes a large uterine mas* almost entirely to the 
right of the m i rflln e The uterine fundus appear* 
smooth and round but larger than the avenge. 


The left adnexa appear* much increased In » la- 
the tube being tortuous. The right tube is not seen 
There also appear to be numerous adhesions In 
the pelvis. The films disclose the typical appearance 
of a salpingitis (left) From the peculiar density of 
the tube, tuberculosis must be considered. 

The diagnoels of a right tubo-ovarian abscess 
(mixed infection) complicating tuberculous sal 
plngitls was made. Oxygen insufflation (1000 cubic 
centimeters) was repeated on July 14- Each Insuf 
fiation was followed by a day of lower temperature 
and apparent improvement and then by a resump- 
tion of the septic course An operation was deemed 
imperative for removal of tubo-ovarian septic m***. 

Operation on July 33 Included a right salplngo- 
oophorectomy for large tubo-ovarian abscess ap- 
pendectomy separation of adhesions and vaginal 
drainage, under aplnal anesthesia. Blood trans- 
fusion was given 

When the abdomen a ms opened, the right adnexa 
were found to be involved In a tubo-ovarian abscess 
6 by 7 centimeten in diameter anterior and to the 
right of the uterus. The appendix was adherent to 
the mass and about one-half Inch of the tip of the 
appendix was buried In the absce** wall. The amall 
gut was adherent to the mass and about the area of 
adherence many small tubercles were seen on the 
bowel wall. The kft tube was thick, tortuous and 
adherent to the bowel. Tubercles were also seen on 
the Intestine at this place and on the left tube. The 
adhesions were separated, but the left tube and 
ovary were conserved with the hope of restoration. 
The mass on the right and the appendix were re- 
moved. and the large cavity In the right pelvis was 
packed with viofonn gauie the end of which was 
led into the vagina for drainage. Five hundred cubic 
centimeters of whole blood was transfused from the 
patient s brother before she was removed from the 
operating table. Typical tubercles were found on 
microscopic examination on the wall of the ovary and 
tube, and an acute (not tuberculous) purulent 
appendicitis. The postoperative courae was satis- 
factory for 1 week when, after the gauxe drain was 
removed ptr +a[inam a rectovaginal fistula was dis- 
covered. On August 8, 19*9 an oxygen insufflation 
of 1000 cubic centimeten was made. A blood trans- 
fusion of 500 cubic centimeten was given on 
August as The patient continued to ran a temper* 
ture to 10a decree*, a pulse of 104 and respirailona 
ol J 3 The abdominal wound had healed by primary 
intention drainage from the Decal fistula hid tem 
porarily stopped. Rectal and vaginal examination 
on August 37 revealed no masses palpable In the 
pelvis, no evidence of fistula, and a soft abdomen. 
Consultation with Dn Solomon Strouse and A. H. 
Curtis was had and thepatlent was advised to seek 
a change in climate. Tne patient left the hospital 
Auguit 10 1935 somewhat improved but weighing 
103 pounds. Tne rectovaginal fistula had reopened 
and was discharging After 5 months in Albuquerque 
New Mexico she had gained 30 pounds and appeared 
In the best of health 
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Jane 3 1930 pxtient wu in good health and 
wdgbed 135 pound*. The nlenis w*» monUc. 
No palpable mlirpanent of the left tube «u 
DOtktshle. There »u t small are* of granulation 
poaterior to the cervix. November jo, 1930 her 
general coodltion wax excellent, weight 145 pound*. 
The ulmu and left adnexa acre norma} to pal- 
pation. Cervix and vaginal vault were dean On 
Auguat xS, 1 033 according to a telephone report 
the patient waaletlhig perfectly well Menstrnatkn 
waaregnlar Her wdght wa* upto ifitpotmds which 
ahe vountarfly redocetl to 145 poun±L 

Casii (CotxrteayofDr U LLoventhal) llfchad 
Reeae Hospital. FI. P aged y year*, tingle hcapftal 
technician. Patient complained of pain in both 
lower quadrants for 3 to A months, with asuaea, 
vomiting, and temperature ioj degree* during 
attach*. Diagnostic nncumcrperltooeura revealed a 
large cystic mats to the left half of the pelvis, with 
bowel adhesions to the uterus and the right acnen. 
Operation wa* done on January 31 19.1 for Mt 
ovarian dermoid and chronic pyosalpGix. Both 
tube* and an ovarian dermoid (15 by 15 centimeter*) 
were removed. A small amount of arrotjj fluid wxi 
present, and aeveral small tubercles were noted cm 
tbe tube*, bladder peritoneum, and broad ligament*. 
Tb* report of the pathologic la boot cay was scute 
and c brook tuberculous salprfngiti*. dermoid cyit 
of ovary February *8 1931. examination showed 
tbe uterus to be enlarged and tender 

March 6 1931 oxy peritoneum- 1 lher 

May 14 193 r uterus snail, anteflexed, partially 
mobile. Tender mass wms noted In left. (Adhesions?) 
Oiv-pcritaneain 1 liter 

May *7 103* still has tender man adherent to 
tb* uterus on the left. General condition wa* 
greatly Improved. 

C ase 4. (Courtesy Dr R. A- Rds) Michael Reeae 
Hospital, February 7 103* Girt, aged 13 rear*, 
student, complained of pain In tbe lower abdomen 
and chest for 3 months. For the past month she had 
had night sweat*. She had lost 18 to 10 pound* in 6 
months, h lenses began at 13 rears and were regular 
until 6 months ago sine* which there Hu been an 
cmenorThx* 

Recto-abdominal examination revealed tbe cervix 
Intact, uterus normal In lire, erect, firm, tender and 
fixed. Diagnosis of probable tuberculous salpingitis 
wa* made. An oxygen pneumoperitoneum for drag- 
nock and treatment was recommended. One liter 
of ox y g en was used Tbe patient wa* readmitted 
March 3 1 *93* for oxygen therapy She lad pined 
3 to 4 pound* since her last treatment, and had night 
sweats 00 longer One thousand c ub ic centimeters 
of oxygen was Insufflated by transperftcmaal route. 

Examination on September J 1933 Patient ha* 
had no tempera tor* or night sweat* sine* treatment. 
She has gained 13 p«nw* h* weight, ha* no pain, 
Eoen*tru*ticei b normal. Bimanual crimination 
showed that except for a small induration in tbe left 
parametrium, the u terra and adnexa are negative. 
Cure ha* been of 1 year 7 month*’ duration. 


Two additional patient* with tuberculous ad 
pingitis have been treated by the author with Intra- 
peritonea] oxygen therapy but records are fncnm 
ptete concerning their subjoqwnt amrse and the 
results obtained (Fig 9 111 nitrate* Case 6) 

Tiie object In presenting this subject at tirfs 
time is to call to the attention of the medial 
profession of a safe and simple method of 
diagnosis and treatment of tuberculous ml 
pingftis which has almost escaped general 
nonce. W e have ated briefly 64 cases of intra 
abdominal tuberculosis from the literature — 
an incomplete list, to be sure and have 
reported 6 additional cases. Two of these 
represent cures of 4 and 5 yean, respectively 
In utilizing ox} gen therapy one must not 
lose sight of tbe other factore bo valuable in 
the care of the tuberculous patient, namely 
rest, climate food and tonics as indicated, 
and surgery when the condition is com 
plicated by mixed infection It is evident 
from some of the case reports ated that intra 
pentoneal oxygen insufflation is valuable in 
intestinal tuberculosis and various forms of 
tuberculous peritonitis if used In the early 
stages. Terminal infections, moribund pa 
tients, or those with advanced pulmonary dis- 
ease are unsuited for this method. 

Whenever tuberculous salpingitis is sus- 
pected it a advisable to utilize oxygen pneu- 
moperitoneum for diagnostic purposes, the 
films rendering valuable aid in recognizing tbe 
pathology the oxygen at the same time servo 
a double purpose being a valuable therm 
peutic agent. This is readily appreciated by 
those who employ the method as the patient 
shows prompt evidence of improvement. 
Temperature falls to normal m a few days, 
pain is leas, the patient feels stronger and 
begins to gain weight at once In aome 
instances a single insufflation is enough as 
reported by Luchmni In others repeated 
doses may be required as indicated by the 
patient s course. 

StWMAKY 

Oxygen pneumoperitoneum is recommend- 
ed in tuberculous peritonitis whether primary 
or of genital or intestinal origin. It is of value 
for diagnoes chiefly in tuberculous salpmgl 
tb, ana in intestinal adhesions in the pelvw- 
It may be combined with the use of Iodized 
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oil instillation when one desires to visualize 
the uterine cavity and fallopian tubes The 
tubes are usually patent in tuberculous 
salpingitis The insufflation is used both 
diagnostically and therapeutically , the meth 
od of transabdominal puncture is simple and 
safe 

Sixty four cases of therapeutic pneumo 
peritoneum are ated from the literature and 
six additional cases arc reported to attest the 
value of oxygen pneumoperitoneum m mtra 
abdominal tuberculosis We urge that all 
patients be given oxygen insufflations as a 
therapeutic test before being subjected to 
laparotomy 
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THE X-RAY IN THE STUDY OF THE CATGUT LIGATURE 

PAUL F TXF-GLFB, a*d GEORGE L. GLARJG PilD, Ddiu, Xuctoc* 

Trm Us X-nr l»vi Ui«tl*k. D*T*i~ fii t at Ch—JW i j Qrfnritoy W 


M ANY obscure anaent writings Indicate 
that the idea of ligating vessels with 
cords was age old when Galen in the 
first century described the use of afllc and cat 
gut for the purpose. Recorded research in the 
art appears periodically from that time cm. 
One of the Important contributions was that 
of Ambrose Part (1517-90) who standardised 
on the systematic uae of the ligature in opera 
tions instead of actual cautery 
The first detailed research on absorption is 
sometimes credited to P S Phyalck, a pro- 
fessor of surgery In Philadelphia. About 1816 
be demonstrated the superiority of catgut 
over flax or silk for ligating due to Its dis- 
appearance In the wound. His experiments 
were started on the hone and were later 
transferred to humans. About 30 years later 
this work was greatly amplified by Luigi 
Porta who occupied the chair of surgery at 
Pavia. Porta described the results of 600 
experiments cm 270 animals using catgut 
silt, hair and hemp as ligatures 
Despite these scattered early experiments, 
however research In the field really began 
with Joseph Lister (1869) It was Lister’s 
paper that first referred to the use of anti 
septic catgut and it was the opening £un of a 
t remen dously active period in surgical gut 
research that has extended nght down to the 
present time. 

As was natural, the trend of the research 
following Lister’s work was m the direction of 
•terfbty and for many yean the literature was 
crowded with papers on this subject 
All the while the use of catgut in surgery 
was increasing by leaps and bounds and com- 
mercially manufactured gut began to replace 
the borne made artide of the surgeon With 
the advent of the manufacturer new research 
was Introduced Into the picture, which work, 
though largely unpublished, has been of ines- 
timable value to the surgical profession. 

Processing techniques, sterilising tech- 
niques and exact tests on products have all 


been rather thoroughly covered by the better 
ligature manufacturers. In addition several 
manufacturers have sponsored research pro- 
grams at medical schools on subjects pertain 
ing to the use of catgut in s urg ery 

All of this research however has dealt 
with the macro aspects of the ligature. After 
reaching a certain point, further knowledge 
of the product had to awirit the development 
of research tools and techniques that per 
mltted examination of the ultimate struc 
tural characteristics of these protein fibers. 

A NTW METHOD OT STRUCTURAL STUDY 

or SUTURES 

Our knowledge of the chemistry of proteins 
haj been decidedly fragmentary and certainly 
definite information as to how protein mole 
cules build themselves Into solid animal tissues 
so as to account for complex behavior I* al- 
most entirely lacking The microscope his 
been useful m disclosing gross structural fea 
tures. By splitting up collagen fiber* such as 
those which constitute catgut sutures, by 
means of swelling experiments it hss been 
demonstrated that there are fiber bundles, 
built up from 5 to 10 fiber* and each fiber fa 
built up from about a hundred fibrils- These 
tiny fibrils are the real collagen units and yet 
the microscope is able to aay nothing as to the 
atm smaller and more fundamental units 
which comprise the fibril. 

It is obvious that the desired properties In 
sutures and Hgatures of highest quality reside 
in structural units which are below the resolv 
ing power of the microacope. The polarizing 
microscope indicates the anisotropic nature of 
the collagen fibers bat there fa little or no 
differentiation possible on the basis of quality 
Therefore, Information on the ultimate fine 
structure of these protein materials must be 
sought by other methods. The X lay h" 
prtmded a method for studying these struc 
tures and one of the newest research tech- 
niques Is that of X ray diffraction. 
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The X ray diffraction method enables the 
examination of ultimate structure of mate 
nala in the sense of a supennlcroscope. Since 
the X ray wave lengths employed are only 
1 /6000 as long as yellow light, and both the 
X ray and light are diffracted by suitable 
gratings, the range of subdivision detected Is 
at once m cheated All crystalline substances 
serve as three-dimensional diffraction grat 
inga for the X ray, because the atoms and 
molecules lie upon parallel planes which are 
spaced apart at distances comparable with the 
X ray wave lengths. The diffraction pattern 
obtained for any crystalline substance de- 
pends, of course, on the arrangement of ulti 
mate building units characteristic of the sub- 
stance in question Consequently, the pat 
tern can be interpreted in terms of the actual 
ultimate constitution and fine structure of any 
material The steps in such an interpretation 
of a pattern for a catgut ligature will be 
Illustrated later The fundamental law in 
volved is expressed by the formula «X = 
ad sin 0 — where n ia a whole number, X is the 
known X ray wave length (for this work ordi 
narily the q ray of copper, 1 54 Angstroem 
units), d is the Spacing of a set of parallel 
planes which build up the material, and a 0 is 
the experimentally measured angle of a dif 
fraction interference corresponding to the 
given set of parallel planes. 

The experimental technique for X ray dif 
fraction analysis of ligatures is comparatively 
simple as Illustrated In Figure 1 An actual 
apparatus is photographed in Figure 2 A 
monochromatic beam of X rays defined by 
small pinholes (about 025 inches m diameter) 
is passed through a ligature specimen per 
penchcular to the fiber axis. A photographic 
plate is adjusted at a fixed distance behind 
the specimen, usually 5 centimeters. After 
development of the film the characteristic pat 
tern appears and in accordance with straight 
forward principles is measured and interpreted 
m terms of ultimate constitution and struc 
ture so that a model can be constructed. 

Significant results have already been ob- 
tained from the use of this, one of the newest 
of research tools 

1 It has been demonstrated that the raw 
material received by the catgut manufacturer 



is extremely variable in structure and thus 
the technique provides a possible basis for 
selection of raw material 

2 Catgut structures that go hand m hand 
with high tensile strength and definite absorp- 
tion characteristics are easily differentiated 
from other structures that give low strength 
and a different absorption curve 

3 It has been demonstrated that it is 
possible by suitable techniques to alter the 
structure of catgut Thus it Is possible to go 
from a less preferred to a more preferred 
orientation or vice versa 

4 Catgut processing by the manufacturer 
has a tendency always to change the struc 
tural picture usually to a less preferred 
arrangement of units 

5 A more exact knowledge of the media 
msm of chromicmng is an outgrowth of the 
work. 

THE SIGNIFICANCE OF A DIFFRACTION PATTERN 

Before attempting to interpret the X ray 
diffraction pattern which is characteristic of 
a protein fiber such as a catgut ligature, it 
will be well to select as an example another 
well known natural substance cellulose the 
structure of which has been worked out with 
am rm’ng completeness from X ray data. 
Figure 3 reproduces the pattern from ramie 
fibers, one of the varieties of cellulose made 
by the same technique as already outlined 
which is utilixed for the suture studies. With 
out examining m detail all the steps m the 
a n alysis of the pattern we may outline the 
definite facts of ultimate structure which are 
discovered and universally accepted at the 
present time. 

a In the first place these ramie fibers are 
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very definitely cryitafline or at least contain 
primarily a cryitalline constituent known to 
be pure cellulose, otherwise there would have 
been possible no such beautifully symmetrical 
and sharp a pattern indicative of diffraction 
of X rays by a three-dimensional grating con 
stltuted from molecules marshalled in a 1st 
tice work. 

b The pattern definitely proves that the 
ramie fiber is not a single crystal bat is built 
up from a great number of very small crystal 
units called crystallites or colloidal micelles 
which, however are all arranged in space so 
that a common direction In them is parallel to 
the srii of the fiber In other words this b a 
case of a high degree of preferred orientation 
or jibering Just to abow what happens to the 
X ray pattern when we have a specimen com 
posed of these same little cellulose crystallites 
arranged at random instead of being all 
oriented In one direction, we may compare 
Figure 4 for cellophane with Figure 3 for 
ramie Cellophane 15 a brush heap arrange- 
ment of cellulose crystallites ramie is a sort 
of chimney built from perfectly arranged 
bricks. Cotton represents an intermediate 
state of preferred orientation of these tiny 
cellulose units as a casual glance at Figure 5 
will at once show These examples illustrate 
how the X ray patterns can differentiate 
between orientation of the same crystal units. 

c Careful comparison of the greatly dif 
ferent patterns for ramie cellophane and cot 
ton will reveal however certain fundamental 
identities which prove that all these materials 
are cellulose The diameters of the rings upon 
which the sharp spots In the ramie pattern he 
are the same as the nng diameters in the cello- 
phane and cotton patterns. Irrespective of the 
orientation of the vanous little crystallites 
which In a sense are like the grains of sand in 
a rod of cement concrete, the pattern enables 
us to tell bow each grain is built up from still 
smaller units, nlmdy molecules and atoms. 
The pattern tells as for trample, that the 
very smallest unit of volume which is still 
cellulose, in other words the real architect oral 
building unit, is a parallelepiped with edge 
lengths of about 7 by 8 by 10 ten-m 31 ionthi 
of a millime ter This unit cell contains 4 dehy 
drated glucose groups arranged In 


a perfectly definite way the X ray data tell 
ing us exactly where each carbon and o xygen 
atom Is In space. Of course the larger crys- 
tallite is built up from the multiplication of 
this unit cell in all directions Furthermore 
we find that a large number of these C*H*Oj 
groups are bound together with oxygen atoms 
serving as bridges Into long chains. Now 
the crystallite or micelle Is amply a bundle of 
these long chains. The length of the micelle 
which we may also measure from the X ray 
pattern is determined by the chain lengths 
and is about 50 times as long as the side of the 
little unit cell (about 10 Angstroem units) and 
the cross section of the micelle Is determined 
by bow many chains are In a bundle, and a 
usually about 50 Angstroem units So we 
have the single ramie or cellulose fiber baDt 

r 'rom long rod -like crystallites which are 
t ten tunes as long as they are thick, 
these m turn are built up from bundles of 
long chain molecules these in turn from a 
unit crystal cell far smaller than these molec 
ular lengths simply because there is a definite 
periodicity along the chains the cell U built 
up from dehydrated glucose groups, which 
finally are constituted of carbon hydrogen 
and oxygen atoms. 

It is needless to point out how extremely 
valuable this fundamental information coo 
earning the bufkhng plan of cellulose has been 
The practical properties of materials depend 
absolutely upon these facts. Suffice ft to 
say that the improvement in the tensfie 
strength of commercial rayon in recent years 
has been the result of X ray diffrnchoo 
research What a given manufacturing proc 
ess does to a material Is immediately Indi 
cated by the pattern serving as a super 
microscope. 

PtFTJLACTlOf PATTEEiTS TOE 
CATGUT LIGATURES 

Upon the basis of the foregoing discumoo 
of a typical diffraction pattern which has been 
extensively studied ana folly interpreted it b 
posdble to approach intelligently the Inter 
p relation of patterns for ligatures which have 
not been subjected to any appreciable amount 
of study An average diffraction pattern for a 
commercial catgut suture is reproduced in 
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Figure 6 and a graphical representation which 
may be somewhat more easily described m 
Figure 7 The principal features of this pat 
tern proceeding from the center out are as 
follows 

a. In the center of the pattern appears the 
trace of the undiffracted main X ray beam 
from which point ofj course the angles are 
measured 

b A general fogging of the film near the 
central spot at email angles due to scattering 
of the rays by truly amorphous material 
present In the specimen The intensity is a 
measure of the amount of amorphous matter 
as compared with the more definitely crystal 
line constituents 

c Two Inner area lying equa tonally on the 
same circle. This diffraction ring corresponds 
to a spacing between crystal planes of 11 9 
Angstroem units The great significance of 
the lengths Or sharpness of these arcs will 
appear in a later paragraph. 

d A broad halo evidently due to a part of 
the collagen in the ligature which is essentially 
amorphous or at least much less well organized 
than the crystalline portion responsible for 
the sharp interference minraa The spacing 
corresponding to this halo is about 43 
Angstroem units and is evidently quite com 
mon for proteins where arrangement on 
equidistant planes is quite imperfect. Even 
for this constituent there is a tendency toward 
preferred orientation or fibering as indicated 
by the marked buigmg of the halo on the 
equator of the diffraction pattern In some 
cases this broad halo is observed to split into 
two sharper rings 

e An outer sharp ring usually appearing 
as two arcs at the poles is an indication of a 
fiber crystalline constituent and a spacing of 
2.S Angstroem units 

f In certain cases in which the ligature has 
been subjected to an unusual degree of ten 
sion there appear on the pattern between the 
inner sharp arcs and the broad halo four sharp 
spots or arcs lying on the same ring As will 
be demonstrated later the appearance of these 
spots which are not present for the usual cat 
gut specimens has a profound significance 
in terms of properties and performance of the 
suture. 


POSSIBLE VARIATION JN DIFFRACTION PAITEENS 
FOR DIFF EREN T SUTURE SPECIMENS 

With the average diagram for a catgut hgn 
ture thus described it is possible now to 
enumerate the variations in the patterns 
which have been observed in comparative 
studies of different specimens and to under 
stand the general significance of these vana 
tions 

a. The amorphous scattering or fogging 
near the undiffracted beam which indicates 
truly amorphous matter may vary from prac 
tically aero intensity to a very marked black 
ewng of the film, showing an almost con tin u 
ous variation between specimens containing 
little or no amorphous matter to those which 
are almost completely broken down, for ex 
ample, by heating or by digestive processes 

b The innermost sharp ring of all features 
of the pattern is most sensitive to variations 
in specimens which appear to be very similar 
The arcs which appear ordinarily on the 
equator of this inner nng may be so long 
actually as to form a continuous ring In this 
case the crystal units responsible for this in 
terference would be distributed at random in 
much the same way as cellulose crystallites 
are arranged in brush heap fashion in cello- 
phane On the opposite extreme these arcs 
may actually be so sharp and short that they 
appear simply as spots lying on the equator 
of the pattern In this case the crystal units 
must be oriented m a nearly perfect preferred 
direction parallel to the axis of the fiber 

Between the two extremes described every 
possible arc length might easily be observed 
m different specimens It is evident therefore, 
that the length of these arcs is very definitely 
a measure of the degree of the preferred onen 
tation of the crystalline particles or colloidal 
micelles which build up the protein collagen 
fibril Different ligature specimens can be 
compared therefore by relative measurements 
of arc lengths. This comparison may be made 
strictly quantitative by a new method worked 
out by Dark and Sisson A microdenzitometer 
with rotating stage is employed. The film is 
adjusted so that it may be rotated with this 
inner circle jn focus and successive readings 
can be made of the actual density of the 
photographic emulsion which is plotted as a 
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function of an ingle. A curve can thus be 
drawn whoie width i* a quantitative measure 
of the length of the arc. Thii curve may then 
be treated mathematically to give definite 
numerical values, expressing the perfection of 
orientation of the micelles. These numerical 
values are highly significant in that thej run 
parallel with measured physical properties 
rich a* tensile strength. Other things being 
equal the shorter and sharper these arcs, in 
(hearing high degree of preferred orientation 
the greater the t entile strength of the fibril 
Thii it true not only of cellulose bat also of 
these protein collagen fiber*, aflk, keratin 
etc. The fact that It It possible with any 
given suture tpeamen to chance these arc 
length* by suitable chemical and mechanical 
methods hat given to thl* X ray research 
method an even greater practical significance 

c. Running somewhat parallel with the 
inner arc* the protein halo may vary from a 
continuous band of uniform width* represent 
ing random distribution to a vet} high degree 
of preferred orientation even for this unper 
fectly organized material. In this case the 
equator of the band becomes verj brood and 
many times appearing a* marked bulges on 
the band while the polar parts ol the band 
became narrow and quite faint. 

d. The lengths of the arcs cm the outer 
sharp ring appearing at the poles may a bo 
vary from a continuous drde to short lengths, 
indicating preferred orientation. 

e. It u significant that variations w the 
widths of the two principal sharp ring* and 
the halo mar abo be observed as well at 
variations in lengths. The widths of the inter 
fetence* are dependent upon the sue of the 
crystalline particles or micelles the broader 
these maxima the smaller both in length and 
cross section are these colloidal particle*. If 
we assume for a moment that collagen tt 
built up somehow from ^ong chain* similar 
to those of cellulooe then it follow* that any 
rupturing of these chains, or breaking down 
into shorter molecules and smaller coUmdal 
parti des Would show by on increase in width of 
the hne* or spot* appearing on the pattern. 

f A very significant variation in patterns is 
the appearance or non-appearance of an 
additional diffraction nng which appears 


simply as four sharp arcs between the inner 
ring of small diameter which Is always present 
and the broad halo The appearance of these 
new spots Is always associated with the sheet 
cat and sharpest arc lengths on the other 
rings — in other words, with the highest degree 
offibering Zn general the appearance of there 
new Interferences then would Indicate sutures 
of unusual quality especially as regard* ten 
sile strength. They appear only very occa- 
sionally in ordraan commercial specimens of 
raw catgut or of finished sutures, but it is 
significant that the\ can be made to sppear 
by certain developed technique*. This process 
niH be considered in a later section of the 
paper Having now considered the possible 
variations in a diffraction pattern whkh we 
might observe b) a comparison of various 
specimen* we may now proceed to examine 
the significance of thl* diffraction pattern to 
term* ol bow a protein fibril i* built In the 
ultimate sense and how actual sped mens, all 
built from the same fundamental units of 
familiar chemical composition may yet vary 
markedly in architectural and in physical and 
even chemical, behavior 

ttiu helatiov or strrtntE mmuerrox par^ 

nrarea to k iay slestjlts on collages^ 

AXO GTXAXtX 

The catgut ligature pattern Is in general 
agreement mth that of coBagen and gelatin 
which have been known for several yean. 

Thus for a dried block of gelatin there are 
obierved two sharp rings corresponding to 
crystal dimensions of ir.g and a S Angstrom 
oiilti, and a broad halo for an amorphous 
part with the soaring 4.3 Angltroem ualU, 
exactly as found for fibrous catgut and col- 
lagen Furthermore gelatin may be stretched 
as much as 3 00 per cent yielding a fiber pat 
tern with the new additional sharp spot* be- 
tween the innermoat ring and the broad halo 
which is practically In tfis tin gulshable from 
that of catgut or fibrous collagen. An addi- 
tional sparing the identity period along the 
fiber axis, may now be determined from the 
layer line diagram. Thb is p c Angstrom 
unit*. Hence two of the three dimensions ol 
the unit crystal cell containing the crystalline 
protein are 9 5 and 11 3 Angstrom unit*. 
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FUNDAMENTAL CONCLUSIONS ON FROTEIN 
STRUCTURE 

Natural silk fibers formed from the protein 
fibroin were the first studied by X ray 
methods to give a due as to the problem of 
the structure of the protein molecule as a 
whole Natural silk does not give such a com 
plete fiber diagram as that of cellulose but 
Meyer and Mark apphed to it principles 
learned from the latter and suggested that the 
fibroin crystallites also were no other than 
bundles of long molecular chains Just as the 
long chains m cellulose consist of a repeating 
unit of the dehydrated glucose residue so the 
protein chain is built up from units mainly 
joined through peptide linkages The remark 
able studies on stretched wool and hair by 
Astbury and by one of the writers give further 
definite confirmation to this conception The 
result is a long polypeptide chain with the 
length of the repeating unit usually 3 5 
Angstroem units, although this vanes some 
what with the protein and is probably 2 8 
for catgut This is illustrated diagrammed 
cnlly as follows 


II R n O 

\ / 1 H 

C N C 

\ / \ / \ / \ 

N C C 
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In this diagram ‘ R ' represents any side 
group attached to the main backbone chain 
These groups differ from one protein to an 
other and of course, serve to distinguish the 
behavior particularly as regard swelling m 
water of various types of proteins The dif 
fraction pattern for catgut ligatures or col 
lagen fibers then relates itself directly to the 
more definitely crystalline patterns for silk 
and stretched keratin Poor as the photo- 
graphs are when judged by standards of ordi 
nary crystalline analysis the fact that any 
pattern at all is obtained suggests that there 
must be a crystalline part of the fiber sub- 
stance The sequence of amino acid residues 
cannot be extremely irregular Only a frac 
tkm of the fiber substance is in such a defi 
nitelv crystalline state as to contribute to the 
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photograph proper, and it is an interesting 
and important point as to bow far the X ray 
indications apply r to the fibril as a whole The 
roost reasonable point of view as pointed out 
by Astbury Is that there is no such thing as a 
pure chemical protein in the ordinary chemical 
sense but that the X ray photograph presents 
an ideal toward which the structure appron 
mates 

The setting of a gelatin sol to a gelatin jelly 
is associated with a change in the X ray dif 
fraction patterns as has been observed fre 
quently r in this work. The diagram for the sol 
indicates an amorphous structure while the 
jelly has well defined rings characteristic of 
crystal structure Jelly formation is there 
fore due to development of some degree of 
organization Knowledge of actual structural 
constitution of a catgut fiber Is aided very 
materially by studies of swelling These ob- 
servations which will be reported elsewhere m 
detail together with the characteristic X ray 
diffraction pattern, suggest that the catgut 
collagen fibril is composed of a bundle of the 
protein molecules arranged with backbones 
parallel to the long axis of the fibril and held 
together b\ co-ordinate linkages between 
backbones of adjacent molecules Thus col 
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n* j Dffl fiction p*ttern for nmrie (erihikoe; Dbcr 

lagen differ* from gel* tin onl) m this very 
definite arrangement of the long chain*. 
Strong cohesive forces of these molecule* in 
such definite arrangement serve to reduce the 
swelling of collagen In water to a very much 
lower value than that of equally concentrated 
jelly under the Hme essential condition*. It 
follow* from all the evidence that the hydra 
Iron or swelling of proteins depends upon 
chemical constitution of chemical molecules 
and od molecular organization the Utter be 
mg the significant factor which differentiates 
catgut from gelatin. This so called molecular 
organization Increases step by step in the fol 
lowing list of protein substances gelatin 
muscle, catgut, wool keratin horse hair ker* 
tin and fibroin silk gut It follows then that 
the swelling and hydration a* well as other 
physical properties, such as tensile strength, 
for the same protein will be conditioned by 
the degree of hbering as for example in cat 
gut ligature*. Thl* can be controlled. The 
practical behavior also should be subject to 
control Experimental results on this point 
are presented m a Uter section. 

We must condudo from all the data avail 
able therefore, that the catgut ligature l* 
built according to an architect oral plan ex 
actly a* cellulose is built even though from 
vastly different chemical substance* Cry*- 
taJlites, or micelle*, are built up from long 
chains held together in bundle*. These bun 
dies tend to be oriented in a common direc 
tjon parallel to the axi* of the fibril in a greater 
or leas degree of perfection The micelle* 


tend to hold each other in position by virtue 
of active chemical groups on the surfaces of 
the partlde* which are extensions from the 
backbone* and even the fibrils m a fiber 
exerase certain attractive forces upon each 
other which materially affect tbe ability to 
absorb water or other reagents. These ’mi- 
celle* or bundles thus may be pictured as 
somewhat elastic or worm like rod* because 
of the nature of the protein chain. The X r*y 
spacing* correspond to a definite direction 
along the chains or to the cross section of a 
bundle of chains. 

It follows then that the swelling and hydra 
tioo as well as other physical properties for 
the same protein will be conditioned by the 
degree of fibennt If for example, In catgut 
ligatures this can be controlled the practical 
behavior also should be subject to control 

The foregoing discussion of proton *true 
tore while still imperfectly understood m 
detail ha* been derived from repeated X ray 
determinations. Clark, Bucher and Lorenz 
have used the X ray diffraction method in 
the itud^ of normal and pathological human 
tissues, including stretched and oratretched 
tendon* and muscle*. Ext muon of these 
specimen* always results in a parallel align- 
ment of long protein molecule* and typical 
fiber diffraction pattern This has been 
demcmitrated even on living frog muscles 
exdted to tetanus contraction. Cancerous 
tiisue* show pattern* which differ from those 
for normal tissue thus proving a changed 
molecular constitution and form. Tbe*e 
experience* have thus permitted a logical 
and Intensive Investigation upon the whole 
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Fig. 5 Pattern lot cotton fiber Fig 6 Pattern for arerage catgut fiber 


problem of surgical ligatures The present 
paper is limited to the usual type of collagen 
‘ catgut” ligatures starting from the raw 
material derived from the intestinal walls of 
sheep 

A COMPARISON OF RAW CATGUT AND FINISHED 
LIGATURES FROM \ARIOUS SOURCES 

All raw catgut and finished ligature sped 
mens yield diffraction patterns characteristic 
of protein collagen with unit cell dimensions 
already noted Specimens are differentiated 
from each other, however with great senai 
tiveness by the degree of preferred orientation 
of tbe micelles with respect to the long axis of 
the fiber This Is measured especially well by 
the length of innermost equatorial arcs which 
correspond to the n g Angstroem units 
dimension Figure 8 reproduces patterns of 
raw catgut and Fig 9 of commercially com 
peting finished ligatures to illustrate the wide 
variation possible. 

The following general condusions may be 
derived from a large number of X ray 
studies 

a Raw catgut has a higher degree of pre- 
ferred orientation than anv spedmen follow 
ing further processing provided that tension 
and stretching are not applied during process- 
ing Elevated temperatures and swelling 
treatments invariably disarrange a parallel 
micellar arrangement to a greater or less 
extent 

b Commercial catgut samples are dis- 
tinguished chicfiy by the lengths of arcs on 
the inner sharp diffraction nng A rating on 


performance as to tensile strength uni 
formity, and absorption time in the tissues 
can be made from patterns In general the 
shorter and sharper the arcs on the inner 
interference nng and the narrower the cor 
rected microdensitometer curve the stronger 
the ligature other things being equal X ray 
patterns show remarkable differences be 
tween ligatures from different manufacturers 
and in some cases in different lots from the 
same manufacturer while other commercial 
ligatures are remarkably consistent Varia 
tions in raw matenal and the slightest dif 
fcrences in any chemical treatment, tension 
or temperature all change the structure and 
the controlling \ ray pattern 

THE EFFECT OF TENSION ON CATGUT 

If the structure pictured for catgut is true 
and it explains all known facts of behavior it 
should be possible by suitable tension on the 


Of. 7 Drawing of pattern for catgut. 
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(jot In catgut suture 


catgut fiber rendered plastic by swelling 
agent* to pull the micelle* into still more per 
feet alignment The \ raj diffraction pattern 
prove* thi* to be the case for the pattern not 
only show* sharper hber intensity maxima 
but four new intenntj maxima symmetrically 
arranged between the inner crystal ring and 
the amorphous hak> 

This diagram indicate* a degree of sym 
metry superior to that observed for most ordi- 
nary commercial catgut* there l* distinct]} an 
axis of orientation parallel to the direction of 
tension and stretching and the structure ap- 
proaches that of a well oriented crystal line 
substance The new intensity points enable 
very accurate calculation of the Identity 
period along the fiber am, namely about 9 5 
Angst roem units In other words, some com 
binatton of atoms along the complex polypep- 
tide chain* repeat* itself Another dimension 
or cross section of the unit crystal cell is the 
11 9 Angstroem unit* deduced from the inner 
*pots Without assumption* the third dimen 
•ion cannot be directly deduced Such a pat 
tern however 1* obtained only under these 
conditions of iwdlLng and tension One or 
two sample* of raw catgut have shown faint 
evidence of the four point* which appear only 
for excellent orientation evidently ininitances 
in which unusual tension in drying has been 
employed 

Further processing Into final iterile hga 
tores always ha* a ten den cj to remove thi* 
evidence and consequenth to leave less per 
feet on rotation 


THE RELATIONSHIP BETWEEN STRUCTURE 
AND TENSILE STRENGTH 
Experiment* on rayon indicated that when 
the cell ui ok filament was regenerated from 
solution under tension the micelle* were mare 
perfectly aligned than in ordinary varieties 11 
indicated by a far more highly filtered dif 
fraction pattern and the tensile strength wa» 
considerably enhanced The surface force* of 
the micelle* were able to bind the miceUe* into 
a strong unit as compared with a brush-hop 
micellar arrangement Si milar !) cottcm whkh 
has been swollen and stretched In the *obd 
phase become* stronger b) 50 per cent or 
more Some tjplcal data a* to the effect of 
good orientation on tensile strength are as 
follows 
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Bergmann and Jacobs have shown for * 
band of gelatin tbe following 

Gelatin ooUrrtched 44 If /ram* 

Gelatin stretched joo per cent tJ 

For tendons or fibrous collagen the following 
data have been obtained by \ ance 

Tcodoo (nine) no k*/te** 

Saw* heated rod ahruak at Sd* (N.-rsy fibre pattern 
dkappran) J ® 

Stretched ajain t or%b»l length 1 ° 

The shrunk and stretched tendons are thu* 
exactly analogous to rubber That the chafe* 
on the stretched tendon* lie In the fiber direc 
tlon can also be ibown bv freezing There Is* 
marked deavage In the fiber axis while the 
ihrunk tissue breaks Into dump* By best 
treatment therefore the principal valence 
chain* change thdr form and become rolled 
up and the \ raj pattern disappears The 
same effect can be accomplished on catgut bj 
swelling media. 
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The \ ray pattern of catgut Ligatures 
should therefore be an indication of tensile 
strength — the more strongly fibered or per 
fectly oriented, the stronger in general 
Hence, the process of stretching catgut, lead 
ing to the appearance of the four new inter 
ference points (the most sensitive and a ecu 
rate criterion) should be accompanied by 
changed mechanical properties and enhanced 
strength. 

Tensile strength is obviously a function of 
gauge or diameter, strength increasing with 
gauge. If It were possible to decrease the 
gauge of any given strand of gut without 
causing a change m tensile strength in effect 
the ratio of strength to gauge would be in 
creased With this in mind a senes of expen 
ment# were earned out to determine if im 
provement in tensile strength could be 
effected by drying catgut while the length is 
maintained constant which in effect intro- 
duces tension or even with the maximum ten 
Sion possible To this end a number of strands 
of raw catgut representative of a production 
lot were selected and thoroughly wetted One 
half of each ongmal strand was then allowed 
to dry under room conditions except that ten 
Sion was applied 

Subsequent measurements proved that on 
an average the application of tension caused a 
reduction in gauge or diameter over that of 
gut dned without tension A direct eompan 
son of strength data as obtained indicates 
that strength is slightly improved by tension 
drying However a comparison after correc 
tion for variations In gauge points to a marked 
increase in strength per unit gauge for gut 
dried under tension The tension dned gut 
showed the more preferred micellar onenta 
tion 

In continuing the study of the effect of 
drying under tension a senes of experiments 
were made on plain non boilable catgut This 
product may be considered as raw catgut 
which has been subjected to an elevated tem 
P« future for a period of hours This process 
removed all moisture from the gut Expen 
ments were made directly after removal of 
the gut from a 98 per cent alcoholic solution 
In which it had been stored for penods rang 
ing from 6 months to 4 years In all cases 



Fig 9. Pattern showing opposite extreme of excellent 
pref err ed orientation. 

swelling was perceptible and the gut stretch 
able Other erpenments were also made on 
gut which had been allowed to swell m water 
or water solutions of vanous swelling agents 

Here again as with raw catgut the applies 
tion of tension to gut while swollen and its 
maintenance under that condition while dry 
ing resulted in improved tensile strength 

THE RELATION BETWEEN STRUCTURE AND 
ABSORPTION 

Closely related are the relationship be 
tween structure and chemical attack When 
rubber is strongly stretched or racked not 
only is the tensile strength increased but also 
the swelling properties changed Such racked 
threads can remain for long periods in the us- 
ual rubber solvents such as chloroform with 
out being attacked Strongly oriented cellulose 
fibers also resist swelling and arc dyed with 
difficulty So in catgut ligatures the time of 
digestion by tissue fluids or by standard 
tryptic enzymes should be related to struc 
ture especially as regards time required for 
penetration and swelling of the fiber This is 
proved by the fact that ligatures near knots 
remain after other portions are digested 
"V ray patterns show that at knots an im 
proved preferred orientation is produced by 
the tension so exerted 

SUMMARV OF COMPARISONS OF LIGATURES 
FROM \ RA\ DATA 

i Raw catgut has a higher degree of pre 
ferred orientation than any specimen follow 
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Ing further processing Elevated temperatam 
or swelling treatment* Invariably disarrange 
a parallel micellar arrangement to a greater or 
less extent 

2 Commercial sample* art chleflj dis- 
tinguished b) the lengths of arcs on the inner 
sharp diffraction nng A rating on per 
formance as to tensile strength uniformity 
and absorption time in the tissues undoubt 
erlly can be made from the patterns and a 
measurement of these arc lengths — the shorter 
and sharper the stronger the Ligature other 
things bong equal \ ray patterns show 
remar La ble differences between ligature* from 
different manufacturers, and in two or three 
cases from different lots from the same manu 
facturer while other commercial ligature* are 
remarkably consistent \ a nations in raw 
material and slightest differences in any 
chemical treatment tension or temperature 
all change the structure and the controlling 
\ ray pattern 

3 Carefully regulated swelling and tension 
produce a characteristic effect m the \ rav 
patterns which has been described Any liga 
ture which show* clearly the four point dla 
gram between the inner ring and the amor 
phous halo may be said to have a high degree 
of preferred orientation and probably supe- 
rior tenafle strength and definite absorption 
characteristics. These orientation interfer 
ence points appear rather suddenl} and onlj 
when tension has been applied Normal gela 
tin tendons, or collagen specimens do not 
show them As orientation improves the 
innermost and outermost area shorten pro- 
gressively to a point where the 4 point layer 
fine diagram appears. The importance and 
significance of this phenomenon in rating 
ligatures cannot be overestimated 

4 Interesting changes arc observed when 
ligatures are planted In animals and allowed 
to undergo digestion b> body Hurds, knots 
present greateit resistance because as proved 
by \ rav analysis, preferred orientation is 
enhanced by the tension of the knot. For 
straight lengths subjected to varying digestive 
action various types of diffraction patterns 
suggest that the process is something as 
follows 

a The Amotphous portion consisting 


of shorter molecules statistically disorganized 
is first attacked The amorphous halo de 
creases m intensity m comparison with the 
sharp crystalline rings and becomes some 
what sharper and definite as the sorting” 
process proceeds. The crystalline portion and 
the parallel orientation is unaffected 

b As the cementing amorphous material 
disappears the crystal micelles become dis- 
arranged and the arcs increase in length pro- 
gresshmlj until practically continuous rings 
Indicative of random orientation appear 

c In the final stages the sharp crystalline 
rings become less definite and amorphous 
scattering or fogging near the center show the 
disintegration process of both crystal mkeDes 
and disorganized matter mltlallj present. 

5 The diffraction pattern of chromidzed 
gut is very s imilar to the untreated material. 
In general a somewhat better preferred orien 
tadon of crystal micelles than in ordinal} 
ligatures is observed The chroml cuing treat 
ment evidently tends to hold the mice! lei in 
position and to offset swelling or temperature 
effects 

6 New crystalline compounds or evidences 
of inorganic chromium compounds haw never 
been observed cm diffraction patterns. In 
one or two cases of treatment of gut with vei> 
concentrated chromidring solutions a few 
single spots due to isolated single crystal 
grains have appeared but these cannot be 
identified Crystalline layers of di chromite 
or of chromic oxide the reduction product, 
have not been found The evidence there 
fore Is that a non -crystalline addition com 
plex is formed the structural backbone of 
which is essential]} the same as the protein. 
Chromium is unquestionably present since 
It may be found by mlcrochemical tests. 
Some ligatures were heated at temperatures 
just below charring for as long as 48 hours, 
which would be sufficient for dehydration of 
onj colloidal hydroxide* Even after this 
treatment no evidence of crystalline oxides fa 
found 

The vulcanization of rubber teems to be 
te analogous to the chro mi axing of catgut. 
No evidence of crystalline sulphur is ever 
found up to a certain limit and the appear 
anco of a fiber pattern on stret chin g fa iden 



ZIEGLER AND CLARK. THE X-RAY IN THE STUDY OF THE CATGUT LIGATURE 589 


tical with that of un vulcanized rubber ex 
ccpt for one change the crystal interference! 
are actually narrower indicating a larger col 
loidal particle size as though the sulphur had 
bridged initial unite together Exactly this 
same observation is made for chronucued 
gut The arcs and spots on the crystal rings 
are measurably narrower so that chromium 
in some form bridges protein particles to- 
gether into larger units This X ray observe 
tion is also consistent with greater resistance 
to swelling and absorption 
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T HE literature contains some twenty 
articles relating to recurrent or per 
sistent hyperthyroidism bat none per 
taming to the particular phase to be dis- 
cussed Recurrence in toxic adenomata is of 
such rarity as scared) to merit discussion 
There have been sever*! excellent dissertations 
on recurrent exophthalmic goiter the most 
important bang those by Drs. Clute La hey 
Pemberton and Thompson The paper b\ 
Thompson and his associates A t Morris 
and P K Thompson is most instructive and 
comprehensive and should be read b) anyone 
interested in the subject of hyperthyroidism 
In this short treatise it is impossible to dis 
cuss the opinions of these authors none of 
whom was especial I) concerned with the 
problem of prevention La hey Cute and 
Thompson were really dealing with persistent 
rather than recurrent hyperthyroidism since 
in their analyses the latter condition was 
rarelj observed 

Labey nnd Clute reported 14 cases of pn 
mary hyperthyroidism in which the patients 
returned for secondary operation In 19 the 
metabolic rate never returned to normal after 
the first operation consequently they were 
cases of persistent rather than recurrent 
hyperthyroidism Of the latter group the) 
reported only 5 cases. Likewise Thompson 
et al in reviewing the cases operated on at the 
Maasachusetts General Hospital during the 
years 1933 to 1938 found that while 37 of 190 
cases or 19 5 per cent showed definite dinical 
evidence of postoperative thyrotoxicosis, in 
only two instances was there a true recurrence 
On the other hand Pemberton recently 
estimated the incidence of postoperative thy 
rotoxicosis following subtotal thyroidectomy 
for exophthalmic goiter at the Mayo Clinic as 
certainly not more than 5 per cent Frazier 
and Mosser followed up a senes of 100 cases 
of exophthalmic goiter In 19*8 nnd found that 


1 per cent had persistent hyperthyroidism 
and 4 per cent had recurrent hyperthyroidhur 
In 1920 Mason found that a second opera two 
was necessan In 12 per cent of a scries of 41 
cases of exophthalmic goiter Undoubtedly 
the advent of iodine would considerably alter 
these figures. 

A review of the literature ns shown by 
Thompson indicates that the Incidence of 
th) rotoxicosis after subtotal thyroidectomy 
for exophthalmic goiter ranges from o *5 to 
35 per cent many of the estimates falling in 
the vfdnit) of from 5 to 7 per cent The value 
of these statistics depends upon the accuracy 
of the follow up the number of personal 
examinations, and the interval elapsing since 
the operation— points emphasized by Rem 
berton 

Patients falling to repl> to a questionnaire 
or reported lost may have gone elsewhere for 
a second operation Surgeons may hesitate to 
discuss unsuccessful results but since the 
technique of thyroidectomy has become stand- 
ardised there Is no reaaon why this subject 
should not be frankly considered Any expe- 
rienced thyroid surgeon knows that compiles 
tions occur in spite of the greatest care and 
attention to details Regardless of a correct 
diagnosis, a well planned pre-operative and 
postoperative regimen and a technically per 
feet thyroidectomy hyperthyroidism may 
return Just as cancer does 1 5 or even so 
years later Occasionally a second or third 
operation may not be successful Once I per 
formed the fourth thyroidectomy on a pn 
tlent who had previously been operated on bv 
two of our leading thyroid surgeons 

rortunstel) however these cases are the 
exception and considering the fact that 5,000 
or more thyroidectomies are performed each 
year for exophthalmic goiter the number of 
recurrences Is small certainly not in excess « 
10 per cent although this figure might be 
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TABLE L — AVERAGES OF ALL CASES OF PER- 
SISTENT EXOPHTHALMIC GOITER OBSERVED 


AT JACESON CLINIC 1 02 *-1932 


No d»a 
Aronx*!* 

So 

Duntion ijroptomj 
TociH* 

OtWmuI w~cight 1 cm 
BALR. cm ■jimfcnian 
B M.R- cm return 
BALE- on dachu^t 
Wei«fat pin 
U.ll.lL, bad uctabolc ni • 


«9 

35 

M 7 F ia 
5 7 montla 
0 nrptic 6 do rec o r d 
14 poundfl 
+48 s per cent 
+51 3 P 0, cent 
+8.1 percent 
11 pounds 


TABLE IL — PERSISTENT CASES OF EXOPHTH- 
ALMIC GOITER CURED WITHOUT OPERA 
TION 


No cue* 

Avenir *ge 
Sex 

Duixtion ijinptixn* 
Toc*Il* 

Weight Iom 
B ALR. on limfc iton 
BALR. on rexdml*Ion 
BALR- on discharge 
Weight gain 


3 



6.5 month* 
•eptic, 1 
19 pound* 


+45 per «nt 
+*3.6 per cent on Iodine 
+13.6 per cent do iodine 
13.3 pound* 


exceeded if all cases of persistent hyperthy 
roidiam were included 

Before continuing I shall define the terms 
“recurrent” and “persistent” hyperthyroid 
ism. The recurrent case is any case of exoph 
thalmic goiter in which iodine is not given but 
the patient shows a normal metabolic rate 
with complete abatement of symptoms for 
3 months or more following subtotal thy 
roidectomy and then develops a recurrence 
with signs and symptoms of hyperthyroidism 
together with an m creased basal metabolic 
rate. Persistent hyperthyroidism means a 
continuation of the clinical signs and symp- 
toms of exophthalmic goiter together with an 
increased metabolic rate after lie withdrawal 
of iodine for a period of 6 months or longer 
following subtotal thyroidectomy — the con 
dition being the result of the removal of an 
insufficient amount of thyroid gland. 

I reiterate that hyperthyroidism recurring 
after thyroidectomy for toxic adenoma is so 
rare as to obviate consideration, nor are we 
concerned with that type of case m which 
symptoms of a permanently damaged cardio- 
vascular system persist after a too long de 
layed thyroidectomy Every surgeon domg 
thyroid surgery is f amili ar with the neglected 
case of hyperthyroidism that improves follow 
Ing thyroidectomy only to die a cardiac death 
a few years later 

At the Jackson Clinic between 1022 and 
I 93 *» 7*3 operations including ligations, 
lobectomies, and thyroidectomies have been 
performed on 760 patients with exophthalmic 
goiter During this period of 10 years a total 
of 32 patients were operated upon for per 
sistence of the disease following thyroidec 
to my, 5 of these had had the primary opera 


tion elsewhere and 17 underwent their first 
operation at the Clinic. Of the 22 patients 
with persistent hyperthyroidism, 3 have been 
restored to normal health without surgery by 
methods to be discussed With the exception 
of one case now under observation, these pa 
tients have remained well 6 months or longer 
without iodine and may be considered as well 
That does not mean that at any time m the 
future the disease may not recur a possibility 
m every case of exophthalmic goiter 
It is contrary to the experience of Lahey 
and Clute who state that m no case of per 
sis tent or recurrent hyperthyroidism in their 
experience has the use of iodine resulted m a 
cure. I have been interested in this subject 
for several years and have reported two cases 
of this type restored to normal health In 
the majority of patients however, it is neces- 
sary to remove more thyroid tissue 

In 4 instances a third thyroidectomy was 
required before the patient was relieved of 
hyperthyroidism, 2 of these were Clinic cases. 

There were 36 cases of recurrent hyper 
thyroidism, in 25 of which the patients had 
undergone thyroid operations by other sur 
geo ns Of these 16 probably had only a lobec 
tomy at their first operation since this was 
then the operation of choice Two patients 
have refused surgery and their symptoms are 
partially controlled by iodine but a pro- 
longed low grade hyperthyroidism is begin 
ning to effect cardiac damage 
Just as we must start the prevention of 
simple goiter by administering iodine during 
pregnancy, so must we begin at the earliest 
opportunity to prevent the development of 
persistent and recurrent hyperthyroidism 
The surgeon ma> be blamed m many instances 
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TABLE m — RECURRENT EXOPHTHALMIC 
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TABLE rV — AVERAGES OT ALL CASH OF II 
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for a persistence of hyperthyroidism because 
of a failure to remove sufficient thyroid t li- 
me yet he cannot always be held responsible. 
Doing the same operation day after day it U 
unreasonable to Del 1 eve that his technique 
might so vary as to fail to remove enough 
gland in 1 out of every 10 or 30 cases. More 
likely the tremendous force that Is driving the 
gland continues to carry on in spite of a thy 
rotdectomy that would usually be adequate 
One learns to anticipate trouble In the ex 
traneiy acute vascular type and in these as 
much thyroid tissue as possible should be 
removed without causing hypothyroidism or 
Injuring the parathyroid glands or the recur 
rent laryngeal nerves. I agree with Pem 
berton when he says Today these are far 
too excessive a price to be paid for the removal 
of goiter One case of postoperative myx 
oedema, and that an unusual one In which 3 
years following the removal of a non-tone 
adenoma It was n ecessa ry to reoperate for an 
exophthalmic goiter has occurred in my expe 
nence Since 1925 no cases of tetany or of 
nerve injury have resulted. Probably my 
percentage 0/ persistent hyperthyroidism and 
recurrence Is higher than it should be but, so 
far as I know every case that has permitted 
treatment or reopen tl on is well today 
If postoperative thyrotoxicosis Is to be sue 
cesafuDy combated, certain facts must be 
impressed upon the patients from the first 
day They must realize that a thyroidectomy 
is not the some as an appendectomy W ntten 
rules to follow both before and after opera 
tion should be given patients because in their 
nervous, high strung condition most advice 
goes in one ear and out the other To restore 
their health is not sufficient they must be 
kept well to prevent a recurrence. One must 


use tact, of course and not frighten already 
apprehensive patients. They should be as- 
sured that with co-operation health will be 
restored. 

Because of the many probable etiologies! 
factors In exophthalmic goiter every patient 
must be individually considered ana advised. 
In one infections such as tonsillitis and m 
fluenxa appear to be Important in another 
prolonged mental and physical strain such as 
the care of a nek relative or occupational 
stress as experienced by stenographers, tele 
phone operators, etc. Pregnancy and meno- 
pause may Initiate hyperthyroidism likewise 
shock, worry iodine deficiency and a nervous 
constitution The increased incidence of 
hyperthyroidism that followed the influenza 
epidemics of 1918 to 1921 Is well remembered. 
Septic tonsils appear to be such a definite 
factor in many of my patients that for several 
years I have advised tonsillectomy 3 or 3 
months after thyroidectomy when indicated 

If occupation Is a possible etiological factor 
a change should be advoed and a lighter out 
door form suggested. There should be rebel 
from the burden of too many da ties either at 
home or In the office. 

Hie patient who fails to gain weight fol 
lowing thyroidectomy probably has a per 
sixtent hyperthyroidism. The Importance of 
gaining weight within the first 6 weeks fol 
lowing operation most be emphasized. A 
gain of 10 pounds the first month Is the mini- 
mum specific instructions should be give 11 
regarding a high caloric diet, regular weighing 
etc. All stimulants and particularly coffee 
should be permanently dispensed with. 

Persistent and recurrent hyperthyroidi sm 
is especially apt to occur in young people 
have a tendency to overestimate their abfl*- 
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ties They should be cautioned against loss of 
sleep and rest The relief of part or all school 
work is advisable 

Iodine therapy is of the utmost importance 
Thirty drops of Lugol’s solution is given dally 
when the patient leaves the hospital This 
amount is decreased to 5 drops three times a 
day after 4 weeks and this dosage is con 
tinned for 6 months or longer as m cheated. 

If hyperthyroidism shows a tendency to 
persist or recur, it may be possible to alleviate 
the symptoms entirely and effect a cure by 
the use of iodine, a high ealone diet, rest, and 
the removal of septic tonsils, provided the 
patient is seen in sufficient time. 

If after several months trial, the thyroid 
enlargement does not diminish if the metab- 
olism is elevated and the patient loses weight 
when iodine is withdrawn, then the remaining 
excessive tissue should be removed If this 
is not done the prolonged effect of even a low 
grade hyperthyroidism will be manifested by 
cardiac arrhythmia myocarditis and hyper 
tension 

In conclusion, I wish to discuss briefly the 
most important single factor, the use of iodine 
excepted, in the prevention of persistent and 
recurring hyperthyroidism By the use of the 
radlo-electncal surgical knife during the past 
3 yearn, I have practically eliminated these 
problems. Attention has been called to the 
use of this method by Mock, Bartlett, Tinker, 
and myself 1 With the swift cutting radio 
knife it is possible to remove all but a shell of 
the diseased thyroid gland, without endanger 
mg the laryngeal nerves or the parathyroid 
glands. It is impossible to perform as com 
plete and thorough an operation with the 
scalpel, and when occasionally compelled to 
forsake the radio knife because it is unavail 
able I feel that I have gone back 5 years m 
surgery 

When the gland has been completely peeled 
out as one would an orange it is possible with 
the high frequency or coagulating current to 
sear over the entire inner surface coagulating 
any bleeding points and by producing fibrosis 
destro} all but the external surface With 
such an extensive operation and recovery so 

J A«. II. A*_j Bvtlrtt. ttrt-, Oymcc. k ObtL} Tinker Ail 


rapid, postoperative myxeedema might be 
expected, but no instance of this has occurred 
nor is postoperative drainage a factor, since 
we seldom use a dram 

Experience Is required just as with any 
other new procedure and important vessels 
such as the superior or inferior thyroid 
artenes or the lateral veins should not be 
coagulated With practice it is possible to 
perform thyroidectomy far more quickly 
more thoroughly, with fewer complications 
and with better end results by this method 
The incidence of persistent and recurrent 
hyperthyroidism at the Jackson Clinic has 
been reduced from 5 5 per cent in 1925-1928 
to 1 per cent in 1930-1933 by this method 
It is possible that more recurrences will 
develop m time but I am satisfied that elec 
trosurgery has largely eliminated this most 
serious indictment of the surgical treatment 
of exophthalmic goiter 

SUlOIAVY 

An analysis is presented of 22 cases of per 
sistent and of 36 cases of recurrent hyper 
thyroidism based on a study of 769 patients 
with exophthalmic goiter observed at the 
Jackson Clinic 1922-1932 During this 
period there were 722 operations performed 
on patients with exophthalmic goiter 
Of the 22 patients with persistent hyper 
thyroidism 17, or 77 27 per cent, had pre 
viously undergone a subtotal thyroidectomy 
at the clime. Three of the 17 cases were 
restored to normal health without further 
surgery Iodine rest, a high caloric diet the 
elimination of worry, strain, and focal mfec 
tion were important factors 
A second thyroidectomy was performed on 
12 of the persistent cases and a third on 2 
of them At present all are well with a normal 
basal metabolic rate 6 months after with 
drawal of iodine Two cases have refused 
operation, and while their symptoms arc par 
tially controlled by iodine there is evidence of 
increasing cardiac damage 

Of the 36 cases of recurrent hyperth> 
roidism, 11 or 30 per cent had previously un 
dergone operation at the Clinic The pnmar) 
operation in 16 of the 36 recurrent cases 
operated upon elsewhere was probably onl> 
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■ lobectomy Twenty three of the 58 cases 
of persistent and recurrent hyperthyroidism 
had septic tonsils at the time of thyroidec 
tomy Tonsillectomy 11 advised within 3 
month* following thyroidectomy in all cue* 
of exophthalmic goiter with septic tonsTs- 
Tbe basal metabolic rate of the 22 cases of 
pen is tent hyperthyroidism averaged plu* 
4 8 5 per cent on admittance and plus 8 x per 
cent on final discharge. 

The average weight km was *4 pounds be- 
fore thyroidectomy The average weight gain 
wa* 21 5 pounds on discharge 
The bawd metabolic rate of the 36 case* of 
recurrent hyperthyroidism averaged plus 394 
per cent on admittance. The basal metabolic 
rate of the u cases having their primary 
thyroidectomy at the Clinic was plus 37 per 
cent. On readmlssion the basal metabolic 
rate averaged plus 48 per cent and on final 
discharge phu 6 per cent. The average weight 
loss of the 36 cases previous to the second 
thyroidectomy was 24.6 pounds and the 
average weight gain on discharge wa* si 9 
pounds 

Of the 21 cases of persistent hyperthy 
rmdiim there were is females and 7 male* 
averaging 35 years of age. 

Twenty five of the 36 cases of recurrent 
hyperthyroidism were females and 7 were 
males averaging 32 yean of age. 

In the prevention of persistent or recurrent 
hyperthyroidism, the following factors are 
strewed 


The use of Iodine for 6 month* or longer 
following thyroidectomy Special care of the 
acute fulminating type with the large vas- 
cular gland. 

EHmination of focal Infection, worry strain, 
and occupational factor*. 

The Importance of weight gain especially in 
the first 6 weeks. 

Permanent abstinence from coffee and 
other stimulants. 

The use of the radio electrosnrgicil 
knife has largely eliminated the factors of 
persistent and recurrent hyperthyroidism. 
TT>eir incidence has been reduced from 5.5 
per cent in 1925-1928 to t per cent daring 
i930-r933 at the Jackson Clinic. 
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RELAXATION OF THE PELVIC JOINTS IN PREGNANCY* 

DANIEL ABRAMSON M-D., SUMNER M. ROBERTS ALD., F-A.CS and P HI L IP D WILSON 1LD 
F-A.OS. Borrow 


From tb« of Ofc*trtrio L*d Otbcr^*: of 

K NOWLEDGE of the behavior of the 
pelvic joints in pregnant women is of 
interest not only in relation to the 
cluneal management of the puerperal state 
and of its complications, but also because of 
the light it ma> ahed upon a type of physiologi 
cal process affecting certain articulations 
about which little is known That relaxation 
of the pelvic joints in pregnancy may also have 
more remote consequences is suggested by the 
fact that not infrequently chrome backache in 
women is found to haw originated following 
parturition One may recall that the work of 
Goldthwait and Osgood establishing the en 
trity and symptomatology of disturbances of 
the sacro-iliac joints owed its origin in part 
to observation of those joints during preg 
nancy 

The purpose of this paper is to make a pre 
Lunina ry report of the results of studies still in 
progress at the Boston Lying In Hospital 
centering around the general subject of pelvic 
joint relaxation m pregnancy 

REVIEW Or THE LITERATURE 
Although it is full of interest, it is unneces- 
sary to enter into a review of the early history 
of the subject, since this has been fully covered 
m articles by Snelhng 1870 Can tin 1899 
Lynch, 1920, Boland, 1932, and Heyman and 
Lundquist, 1932 A great controversy was 
engaged from earliest times over the Hippo- 
cratic theory of “disjunctio pelvica ’ Con 
tributions were made to it by numerous 
authors including Vesahus, Sevenn Pinean 
Ambrolse Par£ Albums of Levden WHliam 
Hunter, Velpeau Jacquemier, Baudelocque, 
Lenoir, Luschka, and many others. Their 
views differed markedly, some believing that 
pelvic joint relaxation was a normal and con 
stant phenomena others that it was excep- 
tional and pathological During the last cen 
turj most authors have accepted the view that 
the pelvic joints softened and became relaxed 
dunng the pregnant state but no accurate 

Rmrt brfort I'm Acwrlcu OrlW^udk <* 


IM Hunnl School tin Bortoo Ljtn-Ia Hcr>pit*I 

studies have been made of the frequency and 
degree of separation until the recent article by 
Heyman and Lundquist, 1932, which appeared 
subsequent to the beginning of our own 
studies 

Interesting parallels have been found among 
various mammals In 1812 LeGallois de 
scribed the mechanism m the female guinea 
pig which permitted the delivery of a fetus 
with a head of an average diameter of 20 
millimeters from a pelvic outlet with an aver 
age normal diameter of n millimeters Three 
weeks before term the pubic ligaments be- 
came thick and malleable and allowed the 
symphysis to separate a distance of 1 to 2 
fingers’ breadth. Shrinkage began imme 
diately following delivery, and within a few 
days the symphysis receded to normal width 
and consistency Similar processes have been 
described in the seal (Barlow) the pocket 
gopher (Ilisaw) and the cow (Knox) In the 
latter animal the relaxation chiefly affects the 
sacro-IUac joints. 

There has been considerable discussion of 
the mechanism by which relaxation in women 
is brought about. Some writers observed 
that the joints became swollen to the extent 
of a third or even one half greater than their 
nor mal volume. Stolts considered this to be 
definitely pathological and that it served no 
physiological purpose. Luschka (18) be 
lieved that the symphysis pubis wa 3 an in 
complete joint, and that dunng pregnancy it 
became distended by a copious secretion of 
synovial fluid Snelhng concluded that a cer 
tain degree of relaxation occurred as a purely 
physiological mechanism but that beyond a 
certain limit the process became pathological 
in that the ligaments became saturated with 
serum, lost their firm and resilient qualities 
and the amount of synovial fluid was greatly 
increased This initiated a train of symptoms 
which was due to the inabfiitj of the pelvis in 
its relaxed state to sustain the general bod) 
weight 

fo c UtxM. Wnfci»rto» D CL, ll*T OAJ- 
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Can tin in 1S99 reported that he found tac 
tile evidence of relaxation of the symphysis 
pubis in 408 out of 500 pregnant women 
examined and that the degree of separation 
varied from 1 to 3 millimeters. He was able 
to demonstrate mobility at the symphysis In 
all but a per cent IBs studies were made 
without the aid of roentgen examination He 
stated that of all the His of pregnant women 
there was none more common or more fre- 
quently overlooked than relaxation of the 
pelvic Joints. 

Fryman and Lundqirist made a study of 
the width of the symphysis pubia in pregnant 
and non pregnant individuals using an a ecu 
rate method of roentgenological measurement 
They reported a large series of measurements 
as follows 

Control series (I) 70 normal nullipane aged 
19 to 43 years of winch 80 per cent showed a 
width of the pubic gap of 5 millimeters or 
leas (II) 393 non-pregnant women aged 5 to 
80 years of which 84 per cent had measure 
merits of s millimeters or less (HI) 368 male* 
aged s to 80 years of which 90 per cent showed 
measurements of 5 mDlimctcn or less. (In 
each of these three group* there were only a 
few Individuals who showed measurements of 
over 6 mfflhneters) (IV) 74 women who were 
pregnant aged 19 to 39 yesua of which 48 
were prunlpanc and 26 maltfpane 

They noted an Increase In width of iym 
physs of usually 1 to a millimeters with a 
maximum of 4 mil limeters The average 
width was between 7 and 8 millimeters and 
the maximum 11 millimeters. 

They concluded that an Increase In the 
width of the symphysis pubis occurred in all 
pregnant women that the increase antepar 
turn was not as great as the decrease post 
partum but explained this as due to the fact 
that no measurements were made before the 
fifth month of pregnancy They did not be 
beve that any increase took; place in the last 1 
months of pregnancy or during the course of 
labor The greatest increase was observed to 
o ccur between the fifth and aeventh months 
of the antepartum period They considered 
that the widening of the svmphvHS was 
brought about by an active biological process, 
begun in the early stages of pregnancy and 


tending together with similar changes affect 
mg the sa cro- iliac Joints to increase the roomi- 
neaa of the pelvis 

Id respect to the instances of wide pubic 
separation that have been occasionally en 
countered these have generally been ascribed 
to the effects of trauma either preceding or 
accompanying parturition A number of 
authors have written on this subject and pub- 
lished case reports. The symptoms due to 
pelvic instability have been described. Lynch, 
in 1910 made a roentgenological examination 
of pelvic Joints during labor without reaching 
any definite conclusion Only one of the 
women showed marked widening of the sym 
physis with a return to normal when exam- 
ined 15 months later He noted constant 
widening of the aacro-Hiac Joint spaces, 
Brehm and Wdrauch, in 19*8 reported 54 
cases of pubic separation They attempted 
to establish normal and abnormal degrees of 
separation. They stated that patients with a 
gap of under 8 mlllimeten or less showed do 
symptoms of pelvic instability those with a 
gap of from 9 to 20 millimeters had slight 
symptoms, and those with measurements of 
over to millimeters had marked symptoms, 
Ueh-ChungWu in 1030 reported 3 cases and 
attributed the condition to mechanical causes 
or instrumental delivery and also questioned 
the presence ol weakness ol the peivic Dga 
ments of congenital origin 

Reis Baer Arena, and Stewart, In 193* 
were able to collect from the literature repeats 
of 6a cases with pubic separation to which 
they added 5 of their own They did not be- 
lieve that any characteristic changes occurred 
at the symphysis as a result of pregnancy ana 
were unable to demonstrate In 80 consecutive 
cases by roentgenological examination any 
difference in the appearance of the pubic IF 5 
from that of normal non-pregnant women. 
They attributed all Instances of pubic teperx 
tion to mechanical causes, to marked intensity 
of uterine contraction rapidity of labor and 
to disproportion between the sire of the feho 
and of the pelvic outlet. 

Numerous articles have also been published 
dealing with the gross and microscopic amt 
to mica! changes m the symphysis pubis, the 
most complete of which is that of putschar 
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He described the appearance of the joint at 
different ages and in pregnant and non preg 
nant individuals. He pointed out the con 
stancy of the deft formation both m males and 
females and attributed the changes dunng 
pregnancy to the extensive loss of the m 
terosseous cartilage and the development of 
a genuine joint 

PLAN OP STUDY 

Our own attention was first directed toward 
the need for study of the changes in the pelvic 
joints dunng pregnancy by the finding of wide 
separation of the pubis m several women who 
were examined 1 to 2 weeks following d eh very 
because of the development of painful symp- 
toms We accepted die usual explanation of 
trauma dunng delivery to account for the 
condition Shortly afterward, however, one 
of us observed a similar condition in a patient 
who had only reached the sixth month of preg 
nancy, and in whom we were able to exclude 
any possible relationship to trauma Flans 
for a co-operative orthopedic and obstetneal 
investigation of the condition were then made. 

A review was made of a number of X ray 
films of the pelvis made during pregnancy 
that were found m the files of the Roentgen 
Department This showed that little racasur 
able change could be demonstrated m the 
sacro-fliac joints, but that on the other hand 
marked changes could be noted at the sym 
physu pubis. This determined our plan to 
use the width of the symphysis pubis as an 
index of relaxation of the pelvic joints and to 
compare the width in pregnant women with 
that of non pregnant controls Various side 
hues of Interest have developed during the 
study, and It is our hope that we may be able 
to follow these up and make additional re 
ports of the results later 

ANATOMY Ol THE SYMPHYSIS PUBIS 

It is stated in Cunningham ’a Text Book of 
Anatomy that the symphysis pubis is an am 
phiarthrosis and that each pubic bone is 
covered bj a layer of hyaline cartilage Be 
tween these two hyaline plates there is inter 
pused a disk of fibrocarrilage In the Interior 
of which there is usually a vertical antero- 
posterior cleft This cavit> is placed nearer 


the posterior than the anterior aspect of the 
joint, and does not appear until between the 
seventh and tenth years of life It is not 
Imed by any synovial stratum and is sup- 
posed to result from the breaking down of the 
mterpubic lamin a* There are four ligaments, 
the anterior, the posterior, the superior and 
the arcuate The anterior ligament is of con 
siderable thickness and strength, its fibers 
forming an interlaced decussation The pos- 
terior ligament is very weak and consists of 
scattered fibers running transversely The 
superior hgament is also weak, and is made up 
of transverse fibers passing between the two 
pubic crests The arcuate hgament is of con 
siderable strength and occupies the arch of 
the pubis It gives roundness to the pubic 
arch and forms part of the boundary of the 
inferior aperture of the pelvis 

At birth the rami of the pubis are well ossi 
fied but the descending rami are joined to the 
ascending rami of the ischium by a band of 
cartilage which becomes completely ossified 
at about the eighth year or earlier The 
suture line may be visible as an indentation 
up to the eighteenth year The symphyseal 
space is occupied by a solid mass of cartilage 
and is much wider than m adult life Gradu 
ally this is narrowed by advancing ossification 
of the central ma r gins of the pubic bones until 
it is reduced to its fixed adult size at about the 
twentieth year Actually ossification may 
continue up to the twenty fifth year as shown 
by our roentgenologic measurements which 
were always wider in the third than in the 
later decades due to the Inclusion of a few 
cases in which the development was still 
Incomplete 

METHODS OF HOENTOENOLOGICAL 
MEASUREMENT 

It first became necessary to find out what 
degree of error existed m making direct 
measurements of the width of the symphysis 
pubis on flat X ray films and whether a 
special technique would have to be employed 
We made use of the method of stereoroent 
genometrj described by Clayton Johnson to 
check up on this point The technique of this 
method has been full> described and will not 
be repeated here It is sufficient to state that 
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TABLE L— CONTROL SERIES, NORMAL NON PREGNANT FEMALES 


X-o; mftHDTOdti of muplrT^i in i*t tndtridaalj 



it li a method of accurately localizing and de An opportunity for error b\ thii method 
termimng the dimensions of an> radio-opaque in irrqsulant} of the pubic bone*, took 
substance in the body from iti itereoscopic marked m tome cases than in others, and al» 
roentgen ogr a m i. in the varying obliquity of the pelvic ari*- 

Measurement! of the width of the lym Since the pregnant woman find* It difficult to 
pbyws pubi* were made by thii method In 25 he in the ventral position roentgenogram* cf 
pregnant women who showed vaiymgamounts the symphysis must be made with the patient 
of separation. Comparison was then made lying on her back. In most of the patient* the 
between these measurements and those ob- axis of the pelvic canal Is oblique from above 
tallied by direct measurement on the film of downward and backward but there result* 
the distance between the pubic bones. The a fair anteroposterior projection of the puHc 
variation m all cases was found to be tnfling bones upon the film and the width of the iy®- 
never amounting to more than 1 millimeter physis can be readily determined. In other 
and for practical purposes and especial l y for cases the pelvis is more tipped and the iris <* 
comparison of relative changes, it seemed to os the pelvic canal Is almost horizontal *0 that 
that the simpler method of direct measure- the projection of the pubic bones upon the 
ment could be accepted as reasons bl\ a ecu film Is in the vertical diameter instead 
rate. A fixed distance between tube target anteroposterior In these cases there Is al- 
and film is of course necessary and for this ways a large amount of superimposed shader* 
purpose we routlnd} employed a distance of which males it difficult to determine sam- 
30 inches, ratdy the limits of the pubic gap but the 
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FT*. 1 CorapoMteUbkibowln* comparative iyniphy»adrnea*arenwnU to grwi pi of roa let, nuDjpanc 
and Don pregnant prtmfparou* or multiparoui women. 


c fleet of this is always to narrow and never 
to widen the symphysis so that measurements 
by this method are never exaggerated We 
marked the edges of the two pubic bones with 
a pencil at the narrowest diameter of the 
symphyseal space and measured between 
these points 

NORMAL CONTROL MEASUREMENTS 

i Females In order to establish what 
constituted the normal variation of symphys- 
cal width m non pregnant women a senes of 
measurements were made from a group of 
pelvic \ ray films that had been made for 
gynecological diagnostic purposes. In this 
way measurements were obtained of 123 
women, composing 33 nullipara: 20 unipanc 
and 70 multipane. The results are shown m 
Table I 

From this it will be seen that there was 
relatively little difference between the width 
of the symphysis of the various groups the 
average for the nullipara: being 4 09 mill! 
meters for the unipanc 4 15 millimeters, and 
for the multipane 4 6 millimeters The 
measurements are shown graphically m Figure 
1 and study of this chart shows better than 
the table a definite tendency toward greater 
width of the symphysis In the multiparous 
women than in the nulliparous In the former 


the peak is at £ millimeters while in the latter 
it is at 4 millimeters It will also be noted 
that there is distinctly greater variation in the 
symphyseal measurements of the women who 
have borne children In the nulhparee the 
measurements varied from 3 to 6 millimeters 
inclusively while m the multipart the van 
ation was from 1 to 8 millimeter* inclusively 
There was also noted a difference between 
the appearance of the symphysis in the nul 
liparous and multiparous women In the 
former the outline of the symphyseal margins 
of the pubic bones wa* smooth with only a 
thin cortical layer of increased density In 
the multiparous women there appeared to be 
a definite tendency to greater irregularity of 
the pubic margins of the symphysis with 
greater unevenness of the cortical outline and 
occasionally small round areas of decreased 
density suggestive of cy*t formation It was 
frequently possible to tell from the \ ray 
appearance of the symphysis whether or not 
the woman had previously borne children 
The difference m the measurements and ap- 
pearance of the symphysis would seem to 
indicate that pregnancy' is usually followed by 
change* at the svmphysis pubis. 

Age seemed to have very little Influence 
upon the width of the symphysis the a\er 
ages for the different decades being appron 
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mately the same although the number of 
individual* in the decade* above 40 was too 
small to mate the figure* reliable on that 
point The average width in the 21 to 30 age 
group is jlightlv larger because of the Indu 
rion of a few individual* In whom osseous 
development had not a* yet reached the com 
pleted *tage 

2 Hairs It abo seemed of interest for 
comparative purpose* to study the *ympbyils 
pubi* in male*. A group of pelvic film* were 
exammed that had been made for the purpose 
of genlto- urinary diagnosis in 71 Individual*. 
The result* are shown in Table II and thev 
have alao been Included in the graph (Fig 1) 
for companion with the female*. A* far a* 
the width of the symphysis was concerned 
there was no difference between the group of 


nuUinanc and the male*. The average width 
for the entire group was 44 millimeters and 
the variation was from 3 to 6 millimeter* with 
the exception of one individual who menu red 
7 millimeter*. The roentgen appearance oi 
the male syrophysl* vai also similar to that of 
the nulhparte except for the well known mas- 
culine and feminine characteristic* of tbe 
pelvis Itself The pubic margin* were geacr 
ally smooth and straight Although there wm 
no difference in the average width between 
the various decade* there were noted slight 
productive or hypertrophic change* in lome 
of the individual* of advanced yen rs (Fig 4, A) 
In one man of 72 there wa* noted complete 
bony bridging at the superior margin of the 
symphysis, but detail* of the patient ■ hiiton 
were lacking (Fig 4 B) 
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FI* 4* A, Typical male pelvis. The line of the «ym- 
phyib pubh Is straight B Hale pelvis (age ya) A 
straight symphjafs showing also complete bony bridging. 

The average measurements of both the 
women and the men corresponded closely with 
those reported by Heyman and Lundquist. 

STUDY or PREGNANT WOMEN 
i First group A senes of measurements 
were made of a group of X ray films of the 
pelvis that had been made in the last 2 months 
of pregnancy for the study of fetal measure 
ments The group comprised hi individuals 


Fig.*, B 

chosen without any selection, and they were 
not differentiated m respect to panty although 
the great majority were multipanc The 
measurements of the symphysis are shown 
in Table III 

These showed a very definite increase in 
the width of the symphysis on the whole and 
a very' marked variation between the in 
dividuals The average width was 7 7 milli 
meters an increase of 3 millimeters over the 
average width of a similar non pregnant 
group (4.6 millimeters) The averages for the 


TABLE HI— YIEASUREilENTS OF PUBIC WIDTH IN 111 PREGNANT MULTIPART— 
IN LAST TU O MONTHS OF PREGNANCY 
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different age groups Into which the patient* 
were divided showed onl> slight difference »o 
that tgr appeared to have very little relation 
to the changes Tbe most striking finding was 
the great degree of variation between the 
symphyses! width of different Individuals 
which tended to make the average fagure un 
representative of the group The maximum 
was 20 millimeters and the minimum 3 mill! 
meters The width of the svmpbysls was 9 
mfllhneter* or more In 37 or 24 3 per cent 
The measurements are shown graphical!} in 
comparison with those of a similar control 
group of non pregnant women (Fig 5I This 
makes more apparent the striking shift of the 
measurements of the symphysis to larger size 
In pregnancy 


TABLE rV — MEASUREMENTS OF SYUPIIYSIS Or 
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2 Second grout In order to get a better 
idea of the lnoaencc and degree of pubic 
separation and to see what part previous preg 
nancies played in weakening the articulations 
and whether this accounted for the large 
numberof patients with abnormally wide »epa 
ration in the multiparous group roentgeno- 
logical measurements were made of a group 
of 25 pnmlpanc in their last 2 months of preg 
nancy These patients were chosen con 
secutivdy as they presented themselves at 
the dime so that there was no selection and 
the measurements present as nearly a* the 
small sue of the group permits a true cross 
section of all pnmfpara The measurements 
arc shown In Table I\ They are also rep- 
resented graphically in comparison with those 
of a similar control group of non-pregnant 
nullipara (Fig 6) 

The average of the 25 measurements w»* 
7 9 millimeters which agrees dosel} with the 
average of 7 7 mill meters obtained In the 
multipara (Group 1 ) In this group 7 or 
28 per cent measured 9 raffllmeten or over 
which compares with 24 3 per cent for tbe 
multiparous group Here again the studv 
seemed to show that the symphyseal widen 
Ing occurred independent^ of any relation 
to age 

The measurement* of the prinupar*: are 
compared on a percentage baiia with these 
of the multlpara In Table \ and the corn 
parison it also shown graphically (Fig 7 ) 
\Y c may condude from the study of these t«o 
group* that there is no ewential difference 
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Fig. 6 Compodto table showing comparative fymphyaeal meainremenU hi group* of non-pregnant 
nullipara; and of pregnant primipara In fut month of pregnancy 


between the behavior of the pubic articulation 
in pnmipane and multipane that the sym 
physs regularly undergoes relaxation with an 
average increase of width of 3 to 4 milLi 
meters, but that in about 25 per cent of m 
dividuals for some unknown reason the relaxa 
tion becomes much greater than this sufficient 
in fact to be considered a pathological separa 
tion 

3 Third group Finally an attempt was 
made to obtain consecutive roentgenological 
measurements at different periods both ante 
partum and postpartum in a group of preg 
nant women This group comprised 38 indi 
vi duals with 93 observations chiefly patients 
who complained of symptoms that were 
thought to bo due to pelvic instability or 
others m whom pubic separation was sus- 
pected because of the clinical findings at the 
time of examination In spite of spedal 
efforts that were made to follow these pa 
tients some were lost and no additional 
measurements obtained Also some were only 
seen for the first time following delivery when 
symptoms referable to the pelvis were first 
noted In these cases antepartum X ray 
films showing the svmphy'sis were generally 
locking and earlier measurements of the width 
of the svmphysis could not be obtained Al 
though the data arc incomplete they yneld 
considerable information in respect to the 


TABLE V —PUBIC MEASUREMENTS OF PBIinP 
ARvE AND MULTIPART: MADE BY X RAY 
EXAMINATION IN LAST TWO MONTHS OF 
PREGNANCY 
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TABLE VI— MEASUREMENTS OF $8 PREGNANT WOMEN AT DIFFERENT PERIODS 
ANTE- AND POSTPARTUM— Continued 
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development and retrogression of the process 
of pubic relaxation (Table VI and Fig 8) 

As to the period of pregnancy in which 
relaxation of the symphysis begins this is 
evidently early The earliest measurements 
were made in the fourth month and then only 
In two individual* but m both the width was 
greater than that to which the symphysis 
retrogressed later so that we considered some 
degree of relaxation was already present. Wide 
measurements indicative of relaxation were 
obtained in one of two individuals examined 
In the fifth month and m all of the 5 women 
who were examined m the sixth month. The 
observations are meager but they indicate 
that the process begins m the first half of 
pregnancy 

The measurements further show very little 
tendency to increase of the relaxation in the 
last 2 or 3 months of pregnancy The process 
of parturition seems to have very little effect 
in increasing the width of the symphysis Of 
15 patients in whom comparative measure 
ments were obtained both antepartum and 
within a few days after delivery, the width of 
the symphysis increased in 9 remained sta 
tionary In 1 and diminished in 5 The in 
crease amounted to 1 to 2 millimeters in 7, 
and to 5 millimeters in a individuals but in 
both of the latter patients the previous 
measurements had been made in the sixth 
month and we have no knowledge of the 
amount of widening of the symphysis that 
had occurred in the meantime. 

Retrogression of the symphyseal relaxation 
began m the first month postpartum and 
apparently was fairly well complete by the 
end of 3 to 5 months An artificial factor 
enters in here as most of the patients with 
wide separation were treated b} various 


orthopedic appliances, and it is impossible to 
determine in what degree the results were 
modified by the treatment. 

Comparing the measurements of those m 
dividuals in whom both antepartum and late 
postpartum examinations were obtained we 
have evidence of retrogression amounting to 
1 millimeter m 1 patient, 2 millimeters m 3 
3 millimeters, in 2, 4 mffUmeterB m 1, 5 
millimeters in 3, 6 millimeters in 1, 7 milli 
meters, m 2 8 millimeters in 1, 15 milli 
meters in 1, and 26 millimeters, in 1 The 
average was 7 7 millimeters, decrease from the 
maximum width. The general course of re- 
laxation and retrogression of the symphysis is 
shown in Figure 8 in which the consecutive 
measurements of 20 patients are plotted in 
individual curves 

4 Roentgen appearance of symphysis Slight 
but definite changes in the appearance of the 
symphysis during pregnancy apart from the 
separation were shown by roentgenological ex 
animation These seemed to consist in thinnin g 
and absorption of the cortical layer at the pnbic 
margins, the development of slight prollfera 
tive changes tending to give an appearance of 
greater irregularity to the symphyseal space 
and the occasional appearance of small, round 
cyst like areas of diminished density in the 
body of the pubic bone 

5 Pubtc mobility Movement of one pubic 
bone upon the other could almost invariably 
be demonstrated by tactile examination with 
the patient lying on her back, the examining 
finger on the symphysis and an assistant 
simultaneously pushing on one leg and pulling 
on the other and then reversing the procedure 
Pubic mobility could also be demonstrated by 
\ ray examination with the aid of this “posh 
and pull test Two films were exposed one 
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with a push on the right leg Mid a poll on the 
other and the teoona with the push and pull 
reversed The amount of the excursion varied 
with the degree of pubic separation being 
greatest in the patient* with the wide gaps 
It was difficult to measure the amount of the 
motion accurately and this wa* not done 

(F«g 9) 

We have since become familiar with the 
technique described by Chamberlain for 
measuring pubic mobility m which roentgeno- 
gram* are made with the patient, standing 
upon a wooden block, bearing weight first 
upon the right and then upon the left leg 
with the other leg hanging free This is a 
better method than the one we employed 
and we shall make use of it in the future Con 
trol tests using thi* method were made in 4 
male* between 35 and 32 years of age and In 
5 non-pregnant nolfapar* between the age* of 
31 and 33 years In 3 of the males we were 
ahle to demonstrate mobility with an excur 
sion of o s to s mllliinetenj, respectively and 
also m 3 of the females the excursion being 
r 1 and 2 mflhmetenj, respectively 

Chamberlain o*es the method for testing 
relaxation of the sacro- iliac joints and states 
that there U usually no measurable displace- 
ment in the male but motion up to o 5 mllli 


meter is conridered within normal limit* m 
the female the motion may be as much as 1 5 
millimeters though 1 millimeter l* more usual. 
He also say* that very early fn pregnancy the 
pelvic joint* become relaxed tho* permitting 
greater mobility He considers increased 
pubic mobility one of the earliest signs of 


The constancy of the phenomena of widen 
fng of the *ymphyrfi pubis fn pregnancy u 
ahown by these 1 hi die* the demonstration 
that the process begin* m the first half of 
pregnancy and I* already established by the 
end of the fifth to seventh month before 
pressure forces can have developed to any 
sufficient extent to play any part in deter 
mining the condition and the gradual retro- 
gresoon of the process within a few month* 
following the termination of pregnancy aD 
point to the biological nature of the process 
and permit the Inference that the regulatory 
mechanism may be hormonal in nature. 

The Investigations of F L- Hisaw of the 
Un/vera ty of WIsconrin have demonstrated 
beyond doubt the hormonal control of this 
process in certain mamma l*. He was able to 
demonstrate the presence of a hormone in the 
blood of guinea pigs dog*, cats, sow*, mare*. 
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and rabbits during pregnancy which when in 
jected into virgin guinea pigs dunng estms 
would produce within 8 to 12 hours the same 
remarkable relaxation of the pelvic ligaments 
noted m those animals before parturition In 
the rabbit this substance could be demon 
strated 7 to 8 days after the beginning of 
pregnancy It readied its maximum concen 
trahon by the twentieth day and was com 
pletely absent 12 to 18 hours after partun 
tion Later this substance was obtained in 
abundance from the placenta and corpus 
luteum of the sow Subsequently he isolated 
the substance in relatively pure form and 
named it rdaxm He was able to show 
that it is a special fraction of the corpus luteum 
hormone 

Hisaw found that the minim um response to 
rdaxm occurred only dunng or dose to estnis 
Castrated females did not respond unless firBt 
brought under the influence of the follicular 
hormone theehn He therefore conduded 
that neither theelin nor relaxm could alone 
elicit relaxation of the pelvis but that the re 
action was due to a “one two synergistic 
relationship between the two hormones This 
* onc two relationship has also been demon 
strated m male guinea pigs m which the pubic 
bones are united b> cartilaginous substance 
rather than bj ligaments as in the mature 


females By bringing castrated male animals 
under the influence of theehn he was able to 
convert the male symphysis into the feminine 
type and relaxin was then able to induce 


entous relaxation as m females 


Study of the changes at the symphysis 
showed that two processes were involved in 
the ligamentous relaxation Theelin produced 
a multiplication of the connective tissue 


dements of the symphysis pubis while relaxin 


caused a shift of the ligaments and rapid 
relaxation 


Attempts to demonstrate the presence of 
relaxin m the blood of pregnant women have 
thus far proved unsuccessful and the same is 
also true in the case of cows Hisaw came to 
the condusion that while many mammals 
have special pelvic modifications to facilitate 
parturition it is known that several of them 
must be accounted for on other grounds than 
those presented by the guinea pig The facts 
indicate that the situation has been met in 
different biological ways which may or may 
not mdude hormonal activity 

To our minds however, the facta concern 
mg the process of symphyseal relaxation in 
pregnant women indicate a very dose parallel 
to those found b> Hisaw in certain mammals 
and strongly suggest some type of hormonal 
control 


A. 



ABNORMAL WIDENING OP THE SYMPHYSIS 

Oar measurements of the symphysis in 
pregnant women showed a number of in 
stances in which the process of relaxation had 
gone to extreme limit*. We previously re 
ferred to these as pathological. We believe 
that they deserve this appellation because 
they represent actual separation of the pubic 
bone* instead of mere relaxation of the joint* 
and because they are usually associated with 
symptoms of pelvic instability \ et they are 
different in degree onl> and can be divided 
only by letting up an arbitrary standard of 
measurement If 8 millimeters is taken as the 
upper limit of normal physiological relax* 
tkm then we find that approximately 25 per 
cent of pregnant women show abnormal 
widening In the case* studied by us all de 
g r ees of separation were found with an extreme 
of 35 millimeters, or four times the normal 

These instance* of wide pubic separation 
are the one* that have usually been reported 
in the literature as examples of traumatic rup- 
ture due to fall* or other Injuries in the ante 
partum penod or resulting from operative 
delivery or difficult labor* of one kind or 
another Traumatic rupture undoubtedly 
occurs, but we believe that it is rare and only 
one instance of It was encountered during our 


C. 

FJf 0 \ ray picture* demoastrating mofcfbty of ti» 

lyrrgihyii* pohn b a wo rm* near Iran. A PaOrmt 111 
on the table without traction on ether hip. B. \ cjt 
picture with traction m tba right hip asd counter prrawrt 
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fTiijV'ywi h higher than the right. C RoeDtgraognn 
with traetkn on tia kft «nA coca tor preaaart cn th« rgW 
Note that the right *ld» of tba ly aiphyih Si bow the 
higher. 

study In this case following the low sppEcs 
tlon of forceps while strong traction was one? 
exerted a load map was heard and separation 
of the symphysis could then be demonstrated 
We believe that the diagnosis of traumatic 
rupture is only justified when a direct sequen- 
tial relationship between trauma and pubic 
separation can be shown as in this case 

As to the cause of abnormally wxle separi 
tlon we believe that there fa no reason to sup- 
pose that it results from anything more this 
the normal physiological process which be 
comes exaggerated In certain individuals. It 
is a possible theory that it is due to an excess 
in the amount of the regulating hormone 
That the stress and strain thrown upon the 
pelvic joints by the patient ■ activities, occu 
pa tkm and weight may play part In causing 
further stretching of the ligaments fa possible 
bnt it is improbable that this would produce 
any effect unless the ground had already bees 
prepared by the physiological processes. Abo 
to be considered 1* the possible effect upon the 
weakened pubic ligaments of pressure force* 
exerted by tbe contents of the uterus. In 
favor of this fa the observation that the widest 
separation encountered In our series was in * 
woman with a twin pregnancy but on the 
other hand the fact that the measurement wu 
already 34 millimeters In the seventh mcctn 
and that it did not Increase thereafter dunnJ 
the period in which the uterine contents greitly 
enlar ged would argue ■ gainst this plsying 



ABRAMSON, rr ai_ RELAXATION OF PELVIC JOINTS IN PREGNANCY 609 



R*. xa Dnwinj of patient in mmlin aiing eupended 
by an overhead frame by two wd#ht» of approifinatdy 
*0 pound* each. 


great part Also contradicting tins theory was 
the case of a woman delivered of an anenceph 
alic monster with an associated hydrammos of 
marked degree who showed a maxima m sepa 
ration of only 8 millimeters 

SIGNS AND SYMPTOMS OF PELVIC INSTABILITY 

Many pregnant women complain of symp- 
toms that are directly referable to the stretch 
ing of the pelvic joint ligaments and the ensu 
ing pelvic instability The true significance of 
these symptoms is not generally appreciated 
and they are classed as part of the general and 
necessary discomforts of pregnancy N inner 
ous examples were encountered as soon as we 
began to question patients Within a period 
of 3 months one of us was able to collect 33 
cases 

The symptoms may be referable to the pubic 
joint alone to the sacro-iliac joints alone or 
to a combination of both The pubic symp- 
toms are the more common and consist of 
Pain in the region of the symphysis, occasion 
alij referred down the inner side of the thighs 
usuall} worse when beginning to move after 
sitting or lying There may be a sensation of 
snapping or movement of the bones when 
walking and there is frequently complaint of 
inability to walk normall> The sacro-ihac 
symptoms are chlefl> backache and pain 
localized over one or both sa cm- iliac joints 
Pain of the sciatic type referred down the leg 



FI* 11 Pelvic belt worn by tmbalstoiy patient* i/ter 
[ne treatment Ln bed. It can dc u*ed for bea treatment Iq 
lOa cun 


occurs but was encountered in only one 
patient of our senes and then postpartum and 
following a complicating pneumonia. In a 
certain number of patients both groups of 
symptoms are present m combination 
On examination a waddling gait is fre 
quently noted and m the patients showing 
this a positive Trendelenburg s sign can usually 
be demonstrated that is when the patient 
stands on one leg there is inability to hold the 
pelvis In the horizontal plane and the opposite 
buttock drops. This may be present on one or 
both aides. Palpation of the symphysis shows 
marked localized tenderness, this being one of 
the most constant findings Depending upon 
the degree of separation the presence of a 
sulcus at the symphysis may be noted In 
some cases one or even two fingers may be laid 
between the pubic bones. This is even more 
marked on bimanual examination Pubic 
mobility may be demonstrated by the ‘push 
and pull test’' upon the legs performed by an 
assistant In the patients with sacro-iliac 
symptoms tenderness on pressure can be 
demonstrated over the posterior sacro-ihac 
ligaments and in the region of the sacro-saatic 
notch Motions of the hips are usual!} free 
but occasionally limited because of pain m the 
region of the sacro-iliac or pubic joints on ex 
tension from the flexed position We rarely 
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found any restriction or pain on flexing the 
hip* with the knees extended 
While the seventy of the symptoms cone 
spooded in a general way to the amount of sep- 
aration of the symphysis that could be demon 
strated by \ ray this relationship was by no 
means constant Several women in whom 
no more than the average amount of relara 
tkm was present complained of symptoms 
and some of the patients in wbom marked 
separation occurred made no complaint what 
ever A striking Instance of this was the 
woman with the maximum separation of 35 
millimeters and twins. She was in her ninth 
pregnancy and walked with a marked waddle 
but had no complaints She was a large 
rather stolid woman who had become more or 
lea* philosophical about child bearing and 
most women In her situation would probablj 
have had many and bitter complaints. It was 
also noticed that In the case of the women who 
complained of symptoms but m whom only 
slight or average relaxation of the symphysis 
could be demonstrated the symptoms were 
more apt to be sacro-fliac In nature than pubic. 
In the women with marked separation the 
symptoms were more often pubic. 


Of 30 cases examined because of pelvK 
symptoms palpable mobility at the puUs wu 
demonstrated In a8 pubic tenderness wu 
present in 15 and a waddling gait was noted in 
13 The separation of the symphysis in the 
latter cases was distinct!) greater than the 
average 7 measuring ovtr 10 milliineten, and 
only s showing little or no separation. 

The onset of symptoms was noted In the 
second month of pregnancy In 1 Instance, in 
the fourth month In 2 the fifth month m 4, 
and in the sixth month in 3 The great ml 
jority (»o) first began to complain in the last * 
months of pregnancy Several of tbe women 
complained 0/ pelvic symptoms only follow 
mg delivery and pubic separation was then 
demonstrated by X ray examination 

Twenty four women with pubic separation 
who had had previous children were ques- 
tioned in regard to the occurrence of pelade 
symptoms in former pregnancies About b*U 
(n) had had no symptoms. Of the remainder 
7 had had pain in the pubic region 6 sacro- 
iliac symptoms, and a had had discomfort in 
both regions. One woman gave a definite 
history of former pubic separation snd hid 
received orthopedic treatment. Her syrm 
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Fig. 14. V ray tradng* of a woman in her *ecood pres 
raujcj Delivery June at 1031 X ray film* thawed both 
ab*orptive and productive change* 


physis came apart in the seventh month of her 
subsequent pregnancy and she suffered from 
great discomfort due to this cause 

TREATMENT 07 PELVIC JOINT RELAXATION 
In view of the fact that pelvic joint relaxa 
tion is a normal physiological accompani 
ment of pregnancy the question will be asked 
whether any treatment is indicated and to 
this we would reply in the affirmative Treat 
ment is indicated in the antepartum period to 
relieve symptoms and to increase the patient s 
comfort Further it may limit the amount of 
symphyscal widening and prevent it from 
reaching the stage of pathological separation 
In the postpartum period early intensive 
treatment will quickly bring about closure of 
the symphysis and prevent the development 
of a condition of chrome relaxation of the 
lvic joints the frequent prelude to chronic 
ckache recurrent sacro-fliac strains and 
other conditions that account for a great deal 
of later discomfort among women who have 
borne children 

In the antepartum period treatment is 
indicated only when the patient complains of 
symptoms referable to the pelvic joints or 
when evidence of abnormal widening of the 

S Tnphysis is found on examination Since 
le latter condition ma> develop in the ab- 
sence of symptoms the obstetrician should 
systematically include the symphysis pubis in 
his general routine of examination of the preg 
nant patient When in doubt as to the exact 
condition he should have recourse to the help 



Fig 13 X ray tracing* of womin in second pregnancy 
Debrerv October t 1931 Marked mobility of tymphyia 
cyitlc changes (not ibown in tracing*) 


of the roentgen ra> For treatment at this 
period we have emplojed a simple type of 
webbing belt (Fig 11) which makes pressure 
only about the pelvis and the patients have 
generally obtained prompt relief from its use 
Adhesive strapping may be used as a less effi 
aent and less comfortable substitute 

It is m the immediate postpartum period 
however that treatment is most urgently 
indicated Retrogression of the pelvic joint 
relaxation begins immediately following de- 
livery and proceeds slowly over a period of 
several months before reaching a static condi 
tion When an abnormal degree of separation 
of the symphysis pubis exists and the patient 
is allowed to become ambulatory there is 
danger that the excessive mobility of the 
bones together with the stress and strain 
thrown upon the joint by the patient's ac 
ti vi ties ma> interfere with the normal involu 
tion and that a condition of chrome relaxation 
may persist. This condition was observed 
in 3 patients of our senes who did not receive 
any treatment m 1 the symphysis retro- 
gressed to a width of 12 mflluneters at the end 
of 10 months and she still complained of pain 
at the pubis, m another to 8 millimeters at 
the end of 3 months and in a third only to 9 
millimeters at the end of 4 months during 
which time she had been almost entirely 
disabled 

On the other hand with prompt recognition 
of the condition at the time of delivery and 
immediate institution of treatment while the 
patient is recumbent the pubic bones can be 
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approximated promptly and the ligament* 
permitted to tighten to the utmost while still 
malleable The most efficient appliance for 
overcoming the separation aod also the most 
comfortable is the muslin sling suspended 
from an overhead frame b> two weights of 
approximately so pounds each (Fig ioj This 
apparatus promptly brought about ckmire of 
the symphysis when employed by us and at 
the end of the usual postpartum recumbent 
period of * weeks the ligamentous slack had 
been taken up sufficiently topermit thepadents 
to become ambulator)' with the support of a 
pelvic belt (Fig n) without any recurrence 
of the separation 

Here again everything hinges upon an early 
recognition of the separation The oba tetri 
aan has an unequalled opportunity at the 
time of delivery to examine the symphysis 
pubis and to ascertain the degree of separa 
tk>n that a present. When in doubt he can 
always fall back upon V ray examination to 
settle the question (Figures 12 to 17 show 
series of typical cases with abnormal separa 
bon of the symphysis pubis. The \ ray 
tracings show the changes that occur before 
and after delivery with the amount of separa 
tlon measured m millimeters. When treat 
ment was given it is indicated ) 

CONCLUtlONB 

i Relaxation of the pelvic joints and par 
ticulariy of the symphysis pubis is a normal 
accompaniment of pregnancy 


1 Relaxation of the symphysis begins in 
the first half of pregnancy progresses but 
slightly In the last 3 months and is but ht 
tie affected by parturition Retrogression 
begins immediately following delivery and 
Is usually complete by tbe end of 3 to 5 
months. 

3 The process of relaxation is physiologic 
and Is probably the result of * bonnocxi 
activity 

4 Abnormal separation of tbe symphyrij 
pubis occurs in about 25 per cent of the cases 
and Probably results simply from an exag- 
geration of tbe normal physiological pnx 
esa only exceptionally does trauma play any 
Part 

5 Symphyval relaxation Is accompanied 
by an increase of pubic mobility’ and b frt 
quentiy associated with characteristic symp- 
toms resulting from Instability of the pdne 
joints. 

6 Treatment ii Indicated to relieve symp- 
toms and to prevent the development of » 
condition of chrome relaxation ol the peine 
joints which is frequently responsible fax s 
great deal of later discomfort among women 
who have borne children 

7 The key to tbe situation lies In prompt 
recognition of abnormal separation of the 
symphysis when present, ana in order to de- 
tect this the obstetrician should include tee 
symphysis pubis In hia regular routine ert 
examination of tbe pregnant patient W* 
antepartum and at tbe time of delivery 
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CHRONIC FOLLICULAR GASTRITIS 
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T HE operation of gastric resection now 
largely replacing gastro-enteroetomy in 
the surgical treatment of peptic ulcer 
has placed valuable fresh material in the hands 
of the pathologist As a consequence the 
study of chrome gastritis has become increas- 
ingly popular due chiefly to the continental 
writers who believe that the worker* in the 
Bri tish Iales and this continent pay the subject 
too little attention- In a recent communica 
tion Landau and Wulfl sum up the views of 
the former by saying undoubtedly the most 
important observation (Le with reference to 
peptic nicer) made of late years is the regular 
appearance in ulcer cases of a gastntis-llke 
change confined to the pylonc portion of the 
stomach Konjetxny and his collaborators 
have pointed out the constant occurrence (up 
to ioo per cent) of these gastritic changes and 
have demonstrated a relationship between 
them and the fully developed ulcer 

About a century ago gastritis was advanced 
by Brounais a» the alleged cause of most 
pathological phenomena These early records 
are confusing however as postmortem diges- 
tion and putrefaction were often interpreted 
as signs of inflammation Now radical but 
gical procedures furnish fresh material which 
can be placed in fixative solutions m the 
operating room Heyrowsky in 1913 studied 
fragments of the gastric wall removed at 
gastio-enterostomy m cases of ulcer or cancer 
and in these he found an Inflammatory change 
coastMJitiy present In a review of 40 cases 
of gastnc ulcer Sole found an associated 
gastritis in every instance Recently Fits 

S rald placed on record 9 cases of chronic 
Ucular gastritis with symptoms or signs 
suggesting chronic ulcer but with the absence 
of such foldings at operation or In the gross 
specimen A long list of similar cases nave 
been reported during the past 10 years and 
numerous authors (Konjctxny Faber Fits 
gerald etc.) now recognise chronic follicular 
gastritis as a d mi cal and pathological entity 
Chronic gastritis may be defined as an 


Infiltration into the stomach wall chiefly the 
mucosa of chronic inflammatory ceDt. In 
about 50 per cent of the cases (6) there b 1 
pronounced hyperplasia of the lymphoid tissue 
(follicular apparatus) and in this Instance the 
lesion is referred to as chronic foUknlar 
gastritis. 

The present study embraces mateml 
removed from the stomach wall in an almost 
consecutive series of 56 cases of gastnc resec 
tion in this hospital over a recent penod of 
several months The resections varied greatly 
in extent m several Instances the major pc* 
ticra of the organ being induded. The tissue 
was placed In a fixative solution as soon ai 
possible Our first problem was to estibfoi 
what might be consul ered a normal organ 
and for this purpose stomachs from an un- 
picked series of 14 autopsies were examined, 
discarding onlv those which showed consida 
able evidence of postmortem change Nome* 
ous sections were taken for mlcrosaipic study 
from representative areas and in studying 
the surgical specimens sections were taken 
from the same relative areas, as far as possible, 
In order to facilitate comparisons. 

The normal mucous membrane has a 
greyish pink color and in the empty itmnadi 
forms numerous high, longitudinal folds, the 
rugae The surface epithelium covers the fr« 
surface of the mucosa and dips down into the 
necks of the gastnc glands. It begins abruptly 
at the cardie and is replaced by Intestinal epi- 
thelium at the pylorus. It has the same strnf 
ture In all parts of the stomach — a tall snnp*< 
columnar epithelium with cells filled wits 
mu eigen granules which furnish the layer of 
alkaline mucus for lubrication of the muco«- 

Beneath the surface epithelium is 
lamina, or tunica propna, a loose coonecb^t 
tissue framework, which supports the glaJK* 
Thus delicate network forms larger acctxmnw 
tions between the neck of the glands and cun 
twins a varying number of cells Besides oval, 
pale nudei which seem to belong to fib*®" 
blasts or reticular cells the meshes contain 
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Fir. 1 Chronic foTltcuiir gutntii, doodttul nicer The 
rlirw* *re «ep* rated by the exteniive chronic Inflammatory 
mfiIti*tk<L One larje lymph follicle with hyperplaatk 
germinal center 


frequent free elements mostly lymphocytes, 
but also a few plasma cells and eosmophfles 
In the deeper portions of this lamina small 
sphencal accumulations of lymphoid tissue 
occur normally These are more numerous at 
the pyloric and also the cardiac end In the 
autopsy stomachs studied we found these 
lymphoid follicles were relatively few m 
number and m about 30 per cent of cases 
were not found at alL In a very small number 
their germinal centers were hyperplastic. 

The glands of the stomach are of three 
types The cardiac glands form a narrow 
nng about the cardia are similar to those 
found in the oesophagus and at present, 
fthlJe their function is unknown, they are 
probably merely mucus producing glands 
The pylonc glands occupy the pyloric region 
and are lined by cuboidal cells similar to those 
found m the cardiac glands or the necks of the 
fundic glands These cells are mucus secreting 
The gastric glands proper, or fundic glands 
occupy the fundus and proximal two-thirds of 
the stomach These are the most important 
glands, the> are closely arranged and pene 
trate the whole thickness of the mucosa. They 
are composed of first the chief or zymogenic 
cells which are pyramidal cells with a spber 
ical nucleus. These are found In the lower 
half of the gland and contain granules believed 



Fir 1 Chronic jsatritaL idcDoaurdnom*. Extmuve 
lymphocytic Infiltration In the depth* of the mucot* with 
thickening *nd Infiltration of the mtncuiirb mu coir. 


to be pepsinogen The panetal cells are 
slightly triangular cells which lie between the 
chief cells and the basement membrane and 
arc more numerous toward the neck of the 
gland These stain deeply with eosm and are 
believed to secrete hydrochloric acid or its 
precursor The necks of the glands arc lined 
by mucus secreting cells similar to the surface 
epithelium These cells then are responsible 
for the secretion of the gastric juice and arc 
aided by the pylonc glands which also secrete 
some pepsin, alkaline m reaction 
The line of demarcation between the fundic 
and pylonc gland areas is less well defined in 
the human stomach than in that of the dog 
An m teres ting observation is that this border 
Ime extends much higher along the lesser 
curvature (above inasura angularfs) than it 
does along the greater curvature 

In the senes of 24 autopsy stomachs, 20 
could be classed as normal, 2 were believed to 
show slight evidence of chronic gastritis 
while the 2 remaining were rejected because 
of postmortem degeneration in the 1 case 
while the other was complicated by car 
anomatous invasion from the pancreas These 
specimens were chiefly from individuals of 
middle age or upward, yet could be classed as 
essentially normal in over 90 per cent of cases 
In our senes of 56 surgical stomachs chronic 
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Fif. ) Chronic fofficuUr gsstrttla. taoldpfc ckrcnie 
ukrr*, fMtnc and duwlcnaJ \\ ide^md InnHrmltoo ol 
chrtwjc mflammatonr crik Glands actr\» *hh ky*r at 
raocoi un »ori*Cf (Jo* by-perplutlc lymph folbda. 

follicular gastritis wh diagnosed in 37 or 
66 per cent while chronic gastritis was found 
in 18 case*, or 33 per cent The remaining 
case was normal the operation performed was 
gastrotomy for feeding purposes In a patient 
suffering from carcinoma of the larynx 

Stomachs, the site of chronic follicular 
gastritis, show definite pathological changes 
the microscopic picture bang mast striking 
In the grass the most constant finding (2) is 
a thickening and palpable stiffening of the 
stomach waff in the pyioric region. Perigastric 
adhesions may urute the stomach to neigh- 
boring tissues , and enlarged soft reddish 
lymph glands are found above and bdow the 
pylorus in about 50 pa cent of cases. On 
opening the stomach the mucosa of the pyloric 
rtioo is a deeper pink color than usual and 
covered by a thick layer of sticky mucus. 
"Ihe mucosal folds are often smoothed out and 
tiny ulcrrMtIozii or erosions may be present 
frequently made more conspicuous by a 
surrounding elevation of mucosa. Occasion- 
ally the mucous membrane ahowi areas of 
atrophy or papillary overgrowth. 

Microscopically the mucosa shows the 
most marked changes and in mild cases is the 
only layer of the gastric wall affected The 
reaction is predominantly chronic and is 
localised to the pyioric gland region stopping 


rather abruptly in the transitional zone 
between the rnlonc and fundic gland sreu 
In cases of ulceration in the fundic giand 
region the adjoining iundtc mucosa, chiefly 
along the leaser curvature Is involved in the 
inflammatory charge which extends through- 
out the pyioric area as well The tabula of 
the gastric glands are separated by numerous 
chronic inflammatory ceils which prove to be 
chiefly plaama cdla in the more superficial 
portions between the necks of the glands and 
lymphocytes with varying numbers of eodoo- 
philes in the deeper portions of the mucosa. 
In about half the cases (6) a marked hyper 
plaala of the lymphoid tuaue (follicular 
apparatus) 11 found in the base of the mucoui 
membrane which may be aggregated into 
lymph follicles having hyperplastic gennhul 
centers or extend as a contra no us layer of 
lymphoid tissue resting on the musculans 
mucosa? Rngnotti (5) found such lymphatic 
formations in 26 of 33 cases of gastric and 
duodenal ulcer The lymph foDlde* are round 
or oval in shape and vary in sue frequently 
occupying more than half the thickness of the 
mucosa The presence of numbers of these 
folhdes warrants the diagnosis chronic 
follicular gastritis. The cells of the gastric 
glands show surprisingly little change though 
the glands often undergo atrophy when the 
cellular infiltration is pronounced The ceils 
lining the free surface of the mucosa and the 
necks of the gastric glands are usually vtrv 
active and distended with mucus, a layer of 
which frequently bathes the surface of the 
mucous membrane Small superficial erosjoc* 
and tiny ulcers are not infrequent Areas of 
local overgrowth of the mucous membrane 
are sometimes found and in advanced cases 
atrophy of the mucosa with cyst format** 
In a small number of cases an acute pr«e» 
accompanies the chronic reaction with the 
latter usually predominating As a rule, 
polymorphonuclear infiltration is confined to 
the superficial and mid portions of the 
mucosa, often in relation to small acute 
ulcers. , 

The musculans mucosa: Is invariably thick 
ened except in mild cases. It is frequently 
spilt Into layers which are separated by 
same type of chronic inflammatory cells. TK 
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rtuJL Two Urge hyperpUutic lymph follicle*. Wge of 
nicer teen at right. 


inflammatory reaction commonly spreads into 
the submucosa but is much less pronounced 
although lymphoid aggregations also occur 
Islands of lymphocytes and eosinophil es are 
occasionally found m the muscle layer and 
subserosa usually about a small blood vessel 
The blood vessels in the submucosa and sub- 
serosa seem increased in number and are often 
distended Frequently the inflammatory 
process is not limited b> the pylonc ring 
but extends a variable distance into the 
duodenum 

In our senes of 37 cases diagnosed chronic 
follicular gastntis it was associated with 
duodenal ulcer on 18 occasions with gastric 
ulcer on 8 gastnc cancer on 3 and with 
stomal or jejunal ulcers in 4 cases In 4 the 
condition existed alone In r of these (Case 
46) duodenal ulcer had been diagnosed and 
confirmed by \ ray but at operation no 
ulcer was found while the pylorus was in 
durated A second (Cose 67) was diagnosed 
clinically as carcinoma of the pylorus with a 
filling defect on X ray though operation 
revealed neither cancer nor ulcer A third 
(Case 68) was also diagnosed duodenal ulcer 
prior to operation with doubtful X ray find 
mgs but in Men of the patient's great pain 
operation was undertaken and no ulcer found 
The fourth (Case 70) had a history suggesting 


pmSSI 


rig 5 Chronic (nutria*, chronic ulcer And imtll 
AdcnoardoonuL Emay eroiicm In ratten u* mcmbrxne, 
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duodenal ulcer for 3 years but X ray re 
vealed only a polyposis of the duodenum and 
no ulcer was found at the subsequent opera 
tion or in the pathological specimen sub- 
mitted 

Of the 18 cases diagnosed in microscopic 
section as chronic gastntis, duodenal ulcer 
was associated m 7 gastnc ulcer in 4, gastnc 
cancer in 3 and stomal ulcer once The 
condition existed alone in 3 cases In 1 of 
these (Case 39) the gastritis was very slight 
the patient having swallowed a pm some 10 
days previously which was recovered at 
operation Another (Case 62) had been drng 
nosed as gastnc ulcer by X ray 6 weeks pnor 
to operation but no such lesion could be 
found The third (Case 29) was associated 
with duodenal ileus In this case there was 
a doubtful X ray diagnosis of minute ulcer of 
pylorus some 6 y ears previously 

Summarizing in 56 surgical stomachs 
chrome inflammatory changes were found in 
the wall of all cases except one and m 37 of 
these lymphoid hyperplasia was a prominent 
feature By comparison with the normal 
stomachs obtained at autopsy these surgical 
specimens showed a definite chronic inflam 
matory change well localized to the pylonc 
region of the organ RIngertx Interprets this 
limitation to the pylonc region as the expres- 
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sion of n ipecul reaction of tie mucous mem 
bmne in this region to a chronic peptic 
Irritation In about two-thirds of the present 
series of cases the gastritis was associated with 
either duodenal or gastric ulcer chiefly the 
former Most of the remainder were associated 
with stomal ulceror gastric cancer In all of our 
cases of carcinoma ulceration was present also 
and In two instances the cancer appeared to be 
arising in a former chronic ulcer In 40 cases 
of gastric ulcer Sole found an associated 
gastritis in every one 

The conclusion seems justifiable that chronic 
gastntis is a definite pathological lesion si 
most constantly associated with peptic ulcer 
gastric cancer or stomal ulcer In the present 
senes 7 cases showed a chronic inflammatory 
change in the absence of ulceration Of these 
4 were diagnosed chronic follicular gastritis 
and bad been considered clinically as duodenal 
ulcer in 3 cases and carcinoma of the pylorus 
in the fourth. In the 3 cases of chronic 
gastntis where no ulcer was found one had 


been diagnosed by Y ray gastnc ulcer while 
the s remaining cases had a more or less 
obvious cause for the gastritis. In view of 
these findings, I believe one must accept thit 
chrome follicular gastntis may exist u 1 
definite entity In the absence of ulceration 
This belief is shared by a number of writen 
(Faber Fitzgerald and others) The etiology 
of the gastntis and its exact relationship to 
peptic ulcer whether it be a primary lesion 
or merely secondary to the ulceration has not 
yet been definitely established. I am in dim! 
to view the gastritis as a primary lesion and 
believe that therein lies a fertile field for 
seeking the origin of the chronic peptic uker 
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FROM THE UMVERSIT} OF OREGON MEDICAL SCHOOL 

SEVERING ADHESIONS IN ARTIFICIAL PNEUMOTHORAX BY THE 
ELECTROSURGICAL METHOD 1 

RALPH C 1IATSOV M D F A.C.P FA-C.S Portland Oxroo * 

P ROCEDURES for establishing functional Stretching adhesions in an effort to secure a 
rest of the lung and closure of cavities satisfactory lung collapse by gradually increasing 
through lung collapse or compression rtpre the m truth oracle pressure is seldom successful 
sent a very distinct advance in the treatment of (except when minor adhesions are present) and 
pulmonary tuberculosis. Of the various methods may precipitate a tear resulting in spontaneous 
of collapse therapy artificial pneumothorax is the pneumothorax and empyema. Opening the pleu- 
ra ost valuable most widely applicable and most ral cavity to cut adhesions is tolerated poorly 
extensively employed It is deplorable that its by tuberculous patients and the results do not 
application is restricted to leas than half the cases justify the procedure 

wherein it is indicated because of pleuritic adhe If severing adhesions by surgical methods comes 
sons allowing either no collapse of the lung at all into question undoubtedly the much neglected 
or insufficient collapse to provide adequate rest or method of dosed intrapleural pneumolysis is the 
dosure of cavities. An ineffective pneumothorax procedure of choice. In selecting the dosed 
caused by pleuritic adhesions, is a common expen method of approach we have for consideration the 
ence to all who employ artificial pneumothorax method proposed bj Jacobaeus in 1913 utilizing 
Ln the treatment of pulmonary tuberculosis and the galvanocautery for cutting purposes or in 
the greatest indictment against the method, no stead of the ydvannrantrry^. the. electros urgi cal 
doubt, is the persistence with which an Ineffective method utilizing a high frequency current, may 
pneumothorax is continued month in and month be used according to the author’s technique 
out (sometimes for years) when clinical and (7 8) 

roentgenological evidence dearly shows an on- The cauterization of adhesions by the gal van o- 
satisfactorily collapsed lung still a source ol cautery Is objectionable because of the- heat, 
tuberde badlli-laden sputum, fairly constant in smoke pain and reaction following operation 
its quantity because of an open cavity In such Perhaps its greatest shortcoming is the character 
cases sooner or later the disease extends to the of the cutting produced as tissue is destroyed a 
opposite lung intestines or larynx. The case is short distance around the cautery thus, blood 
often then too far advanced for other surgical vessels are severed without any previous obfitera 
collapse measures and the patient is destined to tion unless a dull red heat is used (dark room 
chronic invalidism, facing a certain doom control) and undue bleeding maj occur In add! 

According to our expen ence in over 1 500 cases tion to the danger of bleeding if too much beat is 
of pulmonary tuberculosis treated by artificial employed there is also the possibility of tissue 
pneumothorax 40 per cent of failures in pneumo necrosis occurring which may involve the 
thorax therapy have been caused by pleuritic parenchyma of the lung tuberculous cavities or 
adhesions which prevented a satisfactory collapse tuberculous fod resulting in spontaneous pneu 
of the long mo thorax and empyema 

As a result of our observations, we are convinced Because of the obvious objections to the gal 

of the Importance of establishing a type of vnnoenutery and the success of electros urger} 
pneumothorax which, within 4 to 6 months, will especially in brain and cancer surgery it seemed 
give the diseased lung sufficient functional rest, ver> probable that this method could be applied 
collapse, or compression to render it no longer a intrathoradcallj with advantage. Several years 
source of tubercle bacilli- laden sputum or tuber ago, we began studies of this method which neces- 
culotoxxmia. si fated the development of technique and instru 

Tra* ti* DrptriKwat of Thonck Jotjttx Portli»d Open Air S*r* torronL Mfrralk, Orma, ud 1H Department W Uoirl**, 
Ucircncr of Ortjo« U*d*xl School. 
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menu which now afteT 4 yean application, are 
sufficiently perfected and tested to offer u supe 
nor to giK-noocautrry instruments and method. 

In adapting the electroBurgicaJ method of dosed 
intrapleural pneumolysis, the dimd\-antage* of the 
galvanocautery have been eliminated, and many 
dehnite advantage* achieved by the use of thb 
more modern and adaptable cutting method. 

The indications, contra indication*, and sdec 
lion ol cases for operation have been fully du- 
cuaaed in the author s previous communication*. 

PLrtJBjnc ADUCTioHB 

Before discussing the operative technique, a 
brief description of adhesions commonly met with 
at operation will be given but do attempt will be 
made m this compilation to discuss their origin. 

A. Irachneid adhesions (Fig 1) These, when 
recent, separate readHv without cutting They 
dc\ er contain long tissue and are not of technical 
unportan ce- 
ll String adhesions (Fig t) These are usually 
round but sometime* flat some are elastic and 
fragile while others are vascular As a rule, only a 
slight increase la seen in their diameter at the 
chest wall and long attachments. The> are of 
little clinical importance eicept when numerous 
and fibrous. 

C. Card adhesions (Fig 3) This form ha* the 
same characteristics ss the former group only they 
are larger, and while essentially round, at times 
show ridging The thoracic wall and long attach- 
ments are often slightly broadened, espeoaDy 
when short, and might be then mistaken for spool 
or capstan adhesion*. They are seldom highly 
vascuW but are of technical Importance ss a 



FI» » Three stria* adbrsloas 0 1 vartoas iirr, rrteodnj 
between the pwrtlaOr collapsed hm* sod chest will Thh 
type cr CMUiw lanf tilsoe nOT«ood csseh. 

satisfactory collapac of the lung Is often prevented 
by a single cord adhesion. 

D Band adhesions (Fig 4) These varygre* th- 
in their length, thfckneM, and breadth. They 
rarely contain lung tissue but sometimes blood 
channels of considerable importance are encoun- 
tered. This type Is of great technical Importance. 
Aside from bleeding severance which should be 
made close to the chest wall is not associated with 
danger 

E. Fan shaped adhesions (Fig 5) In this form, 
small blood vessels are often c«italned In the free 
edge The transition between lung tissue and 
adhesion b dearly defined. They rarely coctsb 
lung tusue and should be severed near the lung 
attachment. Cutting is not dangerous and a good 
therapeutic result follows. 

I Funnel or cent shaped adhesions (Fig 6) 
Thb type commonly occurs o\tr superficial cavi- 
ties, in which case the cavity b often projected 
into the adhesion. Cutting them, unless around 
the chest wall attachment, b dangerous. 

G Spool or capstan adhesions (rig 7) These 
contain blood ebanneb of marten importance, 
also prolongations of cavities. The pulmonary 
half always contains lung tissue. Although they 
are less dangerous to cut than the funnel type, they 
often present the same haxards and inouid be 
severed near the chest walL 
H. Fold and curtain adhesions (Fig 8) WhDe 
frequently appearing as bends on stereoscopic 
films, giving the Imprearioo of being easily cut, 
they are mostly non-opera ble except when thin- 
L Difuse adhesions (Fig q) In thb type, the 
lung b densely adherent to the chest wall They 
are responsible for more fall ares in pneumoth*** 
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Hf 3 Cord tdhetknuu The somewhst triangular 
round type of cord adhesions are shown. Ndther contain 
lunj; tissue rwr blood veaaeta, but thou Id be levered dote to 
the cheat wall Instead of In the middle. 


t han any other kinds of adhesions, and arc seldom 
suitable for cutting 


THE ELECTS OS UltCICAL METHOD 

(author 8 method) 

A detailed description of the physical chanic 
teristics of electrical currents employed in electro- 
surgery will not be given here, as the subject has 
been well covered by Ward Clark, and Cushing 
However for the purpose of cutting pleuntic ad 
hesions by the closed method when hemostasis 
by the usual surgical procedure is denied a brief 
description of Hie in tra thoracic application is 
justified 

The cutting effected by the electrosurgical 
method is not a true cutting but a molecular dis- 
integration of tissue produced bp a high frequency 
undamped current — an arc being formed at the 
point of contact between the tip of the electrode 
and the tissue. By this method blood and lymph 
vessels are sealed, no bleeding occurs and danger 
of liberating infection from the cut adhesion is In 
finitely less. There is no radiating heat, no smoke 
to disturb the view less pain and only a very mild 
reaction after operation. 

Intrathoraacallv 3 types of current are used to 
accomplish first superficial dehydration second 
coagulation and third cutting 

Superficial dehydration is seldom used os the 
cutting current delivered by the Bovie Unit 1 has 
sufficient dehydrating properties to prevent bleed 
ing m severing adhesions containing small blood 
vessels (up to a or 3 rnm.) 


UiNfiClHlJ bj tb« LWfadTknfarlM Cooraar Chdmtt Ofcio 
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cbest wall attachment. 

Coagulation is widely employed as a preliminary 
preparation to the cutting of all adhesions con 
taming or suspected of containing blood vessels 
of a moderate sire. Coagulation of vascular tissue 
is the best preparation lor cutting which may be 
done immediately after coagulation, or at times 
better left to future operations if large blood 
vessels are seen. Often safe spontaneous separa 
tion or stretching may take place obviating the 
necessity of a later cutting operation. In an old 
pneumothorax with a thickened pleura, it is fre 

S uently difficult to come to a conclusion regarding 
ie nature of the tissue to be cut Our procedure 
in this type of case is to surround the chest wall 
attachment of the adhesion with a path of electro- 
coagulation (Fig 10) Alter the chest wall has 
been sealed (34 to 48 hours) reinfiatlonu are 
energetically pursued and in a short time the 
coagulated area usually separates, or the adhesion 
will be seen to stretch out into a slender cord 
(Figs 11 and 13) 

Cutting The form best adapted for in tra thoracic 
purposes is a current of extreme high frequency 
with a wave form known as moderately damped 
While the degree of dehydration depends to some 
extent on the cutting surface of the operating dec 
trode (which is quite blunt) and the amount of 
power depth and speed at which the instrument 
is moved, it depends chiefly on the character of 
the current or wave form — this may be varied to 
suit the type of tissue being severed The greater 
the blood supply the greater the degree of dehy 
d ration or coagulation that must be used. 

PRE-OPERATIVE PREPARATION OF THE PATIENT 
The patient is prepared as for a major thoracic 
operation. Serous exudate except when present 
only m very small quantities, ought to be aspirated 
a few days before operation, and a pneumothorax 
refill giv en at this time (if necessary) to provide as 
large as possible a pneumothorax in which to 
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Fig. 7 Spool ihaped adhoioo containing compreased FVg. S. Fold or curtain adhatoa- Ariaei from an Inter 
lung tiaace and blood road*. This type of adhesion ahould lobar pWmritU. May contain lung trawe and blood Teaaela. 
notbe cnt at Ita namrwat part but at Ita cheat wall attach Should be aevertd (If at all) at the chat wall by trana- 
ment. If at alL Thla type a Ideal for electrocoagulation. fnqm l n atkm. 


It is necessary to make sure that the lung by 
chance, is not adherent to the chest wall, or that 
an adhesion not shown on the roentgen film is not 
attached at the point of entrance selected for the 
thoracoecope. Also it U important to know 
whether the lung if not adherent, is far enough 
away from the chest wall or if an adhesion is 
present that it is sufficiently distant to permit 
manipulation of the thoracoscope. These diffi 
cui ties are simplified by a preliminary sounding of 
the pneumothorax cavity with a Solomon catheter 
through a small cannula introduced through a 
puncture at the site selected for the thoracoscope 
(Fig X S) Next a 1 centimeter incision is made 
through the skin and the trocar and bakelite 
cannula 1 for the thoracoscope are gently pushed 
through the chest wall in a horizontal direction. 
The outer end is depressed and the tip of the in 
slrument directed upward, thus avoiding the 
trickling of blood down the shaft of the cannula, 
which might later foul the lens Care must be 
taken to avoid suddenly plunging the trocar 
through a thickened pleura that offers consider 
able resistance. 

The room is then darkened the trocar with- 
drawn from the cannula, and the thoracoscope 
introduced In a horizontal direction with the lens 
up A general survey of the pneumothorax cavity 
u made followed by a careful study of the adhe 
tlons which should furnish complete orientation 
regarding their position and direction with rela 
tlon to the chest wall and collapsed lung as well 

a*n a bakrfrt canmla lor li* tbaneowopa o i 

halWilr* tTP« ba a— a purraUt 1* bderdwac* trf !»• 
* ~ rr ** JTU tk* amli k itootCT— . ry ufct 

**** ^ tot tba •fmt 


as their dimensions configuration and type. It is 
particularly essential to know how dose the point 
selected for cutting is to large blood vessels or lm 
portant nerve trunks. The presence of lung tissue 
blood vessels, and tuberculous deposits in the ad 
heslons to be cut should be determined, following 
this a study is made of the inner chest wall, and a 
site selected for entrance of the operating elec 
trode — one that will give an unobstructed dew 
and permit placing the cutting instrument in the 
most advantageous position across all important 
adhesions at a proper angle for the purpose of 
cutting and avoid introducing the dectrode at a 



Fig 9- D Iff me ad baton. The parietal and viscera] pleura 
arc intimately fused hmg ttsaoc extend* to tbe cheat wall 
Wood yok\» art abundant Complete aevtrmoce »houid not 
be attempted. 
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IT* io Deep puncture roafulatlow orf the cheat wtQ t 
tech mm t erf * spool adhesion, ehowbif efactrode end fine erf 
erm^uUU* I nsert, Pointed operating tm prortrmtinj the 
chest will attachment for deep conuktloc. 


ELECT* OSUIGI CAL CUTTLNO 

The Instrument! required for the electrorurgical 
method erf cutting adhesions, aside from the dec 
troBurgical unit are the operating electrode*, 
extensions and operating tips for the electrodes 
(Figs. 16 and 17) These Instruments and thar 
manipulation have been fully described previous]} 
(8) and full instructions are furnished b} the 
manufacturer 

The point of entrance of the electrode wfU de- 
pend entirety upon the thoracoscopic findings. 
Since in the majority orf cases, the thoracoscope 
will be moat advantageously introduced at tie 
angle of the scapula, the anterior ariHary hue wQl 
prove a very suitable place for introducing the 
el ect r ode — the Intercostal apace* being wide and 
permitting a greater degree of manipulation of the 
instrument furthermore, the relative position of 
the two instruments Is very satisfactory The area 
to be entered on the chest wall Is controlled by 
mating gentle pressure upon the intercostal space 
with the Index finger of the free band on the ex 
ternal surface — one then observes the result 
through the thoracoscope if accurate}} located 
the operator will observe unless the pleura it ray 
thick, a circumscribed bulging of the Intercostal 


space as downward pressure Is exerted by the 
finger (Fig 18) 

After suitable infiltration of the rite determined 
upoo for introduction of the electrode theinfiltrst 
mg needle is poised into the pneumothorax cavity 
and observed through the thoracoscope- The 
needle is then withdrawn sufficiently to alknr 
careful infiltration of the pleura and eodotboraoc 
fascia. This area may be observed through the 
tboracoBCope as a blanched one Through a small 
skin Incision the trocar and cannula for the 
operating electrode are introduced in the tune 
manner as that of the thoracoscope, ffere how 
ever the maneuver is controlled fey the thoraco- 
scope. 

After Inserting the cannula for the thoracoscope, 
as described the electrode Is introduced and 
placed upon the adhesion. Decision as to the 
point where the adhesion Is best cut will depend 
upon its type and Its relationship to Important 
structures. 


In proceeding to sever the adhesion, ooe shwld 
bear in mind that the closer the cutting b to 
the chest wall, the pea ter will bo the pain and 
danger ol bleeding maamuch as sens*! loo comes 
from the intercostal nerves, and the blood supply 
of adhesions Is derived mostly collateral, from tl* 
intercostal vessels. On the other hand, division 
near the lung while polnleaa, Is dangerous, because 
one may open into a prolongation of a cavity pro- 
tected within the adhesion or into compreswd 
lung tissue and, in either event, predpstite a 
spontaneous pneumothorax or liberate infection — 
almost certain to result in empyema. 

The beginner will do well to confine himself to 
string cord and small band adhesions the wool, 
funnel, and curtain types should be avoided- It 
must be a fixed rule never to cut any tissue until 
the operator b perfectly familiar with its structure. 


TABLE I* —COMPLICATIONS ATTE* OrraATinX IX 
CLUDSXO TTH CALC AXOCACTEBY AND ACTHOt * 


METHOD — 149 CAKES 


heron* cmrtil 
Purulent exudate 
HrmofTbaftc exudate 
Febrile reaction 

BroDcfaopietmd fiatnle 
Spoataaeoc* pneumothorax 
Severe poatopexiUve vurnltnw 
Gaa emhofiwTi 


16 


a 


ThataUri 





MATSON SEVERING ADHESIONS IN ARTIFICIAL PNEUMOTHORAX 625 



t 



Fig. 11 (retouched) Cone ihxned ■dbaion preventln* 
colli p« of i crnrlty 1 which l» prolonged Into the itfhe»k*i. 
1 , Show* the die*t w*U attachment after elect nxoagula tlop. 
The configuration and riie of thh cavity had remained un 
altered by a pneumothorax In the previous 3 months. 

Alter the adhesion bai been completely cut 
through a careful examination is made for bleed 
ing which must be arrested by application of the 
coagulation current. If bleeding nas taken, place 
the pleural cavitj should be washed clean with 
mlt solution 

The operator having satisfied himself that 
eterything is in order within the pneumothorax 
cavity, the instruments are withdrawn and the 
indsion dosed with a single gut suture. 

The patient is emphatically warned against 
coughing A small roll of one inch gauze bandage 


TABLE II — COMPARATIVE FREQUENCY OF EVU 
DATE FORMATION FOLIO WING VARIOUS OPERA 
TTVE METHODS — 24 Q CASES 



Fig 1 1 (retouched) The nme cue 1 month later The 
cavity i* completely doted. 


for compression Is held firmly over the rite of the 
puncture and this is covered with strips of three 
inch adhesive plaster, extending well to the front 


and back 


POSTOPERATIVE CARE 


The postoperative care consists in absolute bed 
rest, with the side operated upon up for the first 
34 hours. Cough should be controlled during the 
first 24 to 48 hours with codeine, dionine, or even 
morphine if necessary Bed rest is maintained 
for a mini mum of 7 days Straining at stool and 
physical efforts including excessive laughter are 
prohibited. 

The strictness and duration of the pootoneratn e 
care before the case reverts to the medical service 
for continuance of pneumothorax treatment de- 
pends upon the character of the operation and the 
patient s reaction. As a rule the postoperative 
course, following electrosurgical cutting is mild 
at times a temperature of 99 to 100 degrees F 
mav last but a few days. Postoperative pain, if 
an) is slight and easily controlled with codeine 

After 24 to 48 hours a roentgen film should be 
made, and the time and quantit) of gas reinflation 
dedded upon. The Intrapleural pressure usually 
will be less than before operation. Positive pres- 
sures must be molded when possible but should 
thick walled cavities be present with thickened 
pleura it ms) be neeessar) to resort to positnc 
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FI* >. A Un tmckt 
thoracoscope B Three 
leo* tbj of b*_k Hie <u 
nnU> C Author's ad 
Jtwuhle trocir 


preamres to secure closure of offending cavities. 
If ca\-ity drainage Is interfered with, uvi sputum 
retained it may be neeesaary to aspirate air and 
ilightiy expand the Inn* to establish drainage, 
following which, frequent refills with smaller 
quantities of sterile air should be carried out until 
a satisfactory collapse la established and the 
patient rendered sputum-free. Reinflatlon ii 
carefully controlled by the Y-rays, and for the 
first few inflations, a roentgenogram ahould be 
made if possible, after every air Injection. 

Barring complications, the sanatorium patient 
may be back on the pre-operative routine in r to 
1 weeks. Ambulant and working patients, ad- 
mitted for operation, are individual lied regarding 
their routine. 

COKPLICATIOWl 

The complications after operation In our entire 
series of 049 cases, are shown In Table I But it 
should be pointed ont that the first 136 cases were 


done with the galvanocnuterr and of the remain- 
ing 1 13 cases, 35 were performed with an un- 
named high frequency machine w h ich provided s 
cutting current, yet possessed no dehydration 
qualities whercoa, the last 78 cases were operated 
upon with the Bovie unit Table II shows the 
marked reduction In exudate formation incidence 
following use of the Bovie unit It should be cnen- 
booed that 0/ the three instances of severe 
haemorrhage, one occurred during use of the gai- 
vanocautery and a during operation with the un- 
named high frequency macnlne. The single in- 
stance of spontaneous pneumothorax occurred on 
the contralateral side 7 dayi after operation it 
was due to an asthmatic paroxysm and was fatal 
This case re pr ese n ts the only fatality in the entire 
aeries, directly or Indirectly due to operation- 

a»OLni OT TBtATMCTT 
During the past 7 yean, 311 operations have 
been performed on 349 case* (Table IW stl 
caaea, a single operation was done, in at case*- 1 
and to cases hid 3 operations 4 cases had + 
operations, and a cases had 5 operations each- 
In estimating the value of the operation, it row 
be borne in mind that the purpose of the cperat»° 
Is to convert a usd ess, or unsatisfactory. poemu°- 
thorax into an efficient one. Accordingly the re- 
sults of operation have to do primarily witht^ 
number of unsatisfactory pneumothorax <*** 
which were converted Into satisfactory cces, a* 1 



MATSON SEVERING ADHESIONS IN ARTIFICIAL PNEUMOTHORAX 637 



FI* *5 Method erf palpating for the hmg and nearby 
adhesion to determine whether nte U ml table for introduc 
l too of the tboracuacnp©. A Introducing the amntiix, a 
B Introducing the Solomon blunt needle, b 

remotely to the end result of the pneumothorax 
thus established. Every case classified as "clln 
Ically and technically successful from the stand- 
point of the operation, means that complete 
severance of all adhesions mis effected, followed 
by a satisfactory pneumothorax with prompt 
(sometimes immediate) disappearance of severe 
cough and expectoration. 

Of the 249 cases, 152, 61 per cent, were tech- 
nically and clinically successful Of these 32 
cases had to deal only with string and cord adhe 
cons. In 85 cases, band adhesions alone were 
present m 18 cases only fold adhesions, and in 4 
cases, all three types of adhesions were present 

The technically unsuccessful but clinically sue 
cessful group comprises 19 cases presenting all the 
abo\e types of adhesions, as well as others de- 
scribed under the classification of adhesions. 
This group embodied cases wherein some adhe- 
sions, because of their character were left uncut, 
vet sufficient collapse of the lung was obtained to 
bring about a satisfactory clinical result by elec 
trocoagulation. 

It has been pointed out that clinical success is 
not always dependent upon cutting all adhesions, 
A determination as to the ones of technical Im 
port i.nce should be made and only these severed 
Those unimportant technically if of an unlay or 
able type for operation, should not be molested. 
Of the 249 cases forminga basis of this study, 172 
7 ° P<r cent, obtained a clinically successful result 

The technically suc ces sful but clinically unsuc 
cessful cases were two one of these, previously 
quoted died of a spontaneous pneumothorax 7 



Fig 16 Author's flexible electrode, \ The instrument 
straight 1 Fluted disk for flexing instrument a Hand 

e j Hard rubber abaft, except distal one fourth which 
a soft rubber covering 4 Medium shaft extension. 
j Operating tip. B The instrument flexed by tnrn tag disk 
/ a. Pointed tip lor catting and deep coagulation 0 Co- 
agulating tip f Long shaft extenuoci. 4 Short shaft 
extension. « Connection with unit which fits in the shaft 
of the hand grip. 


day* after operation and the flther of sudden 
profuse hemorrhage from the successfully col 
lapsed lung (24 hours after operation) which 
due to her position, with the pneumothorax side 
up filled the dependent sound lung This patient 
bad profuse bleeding from an open cavity before 
operation the operation was planned to effect 
closure of the cavity The technically and clini- 
cally unsuccessful group comprises 76 cases 40 
of these presented only fold adhesions and 34 had 
fold adhesions In combination with others of the 
it ring cord or band type. These latter were 
severed but the remaining fold adhesions pre 
vented a satisfactory collapse of the lung 
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FIj :8 Method erf wkrtlo* the dte for btrododo* 
□peTEOn* rketrode throajh tht chert wmH, *, Hwvo- 
•copic rw thowiag ekrstkrt produced by prawirt of ti* 


iif I niujo • j>J*uuru n im umnunnu 

«£ru()it r Dl* for »r*oUiIof (J>* lnrtrumcot. t, Ibmd 
gn p. j Hard robber ihait 4, Metal Joint 5 Jlrdlmo 
eftmlca t Opera ti» J bp B The mtlromrat in^oUtrd 


The remote remit*. In the cues operated upon, 
are shown In Table IH Of the 152 technically 
and clinically mccessful ones, 120 were bed case* 
and j 2 were ambtUaDt before operation 146 case* 
had a positive sputum In 6 it a a* negative- All 
these hitter 6 were patients who bad been under 
satisfactory pneumothorax but the adhesion* 
were contracting and causing an early lung expan- 
sjocl These cases had been under obsecration for 
5 Years, during which time pneumothorax treat 
r£>ent *u continued for at leut * year*. Eight 
more recent ones are BtlH bed cases iSareamEra 
but, and tr6 arc working — all have a negative 
sputum. Of the io technfcally unsoccewdul but 
cluikaDy successful ones, all were bed cases, and 
all had tuberde badlh in their sputum. Four 


years after operation 7 are ambulant and IJ are 
working All have a negative sputum 

cocci cat o.’ts 

It is unjustifiable to continue an unsatlifactcrr 
pneumothorax over a prolonged penod, bectat 
of the danger cf extensions or the disease to the 
opposite lung to the gutro-lntertinal tract or to 
the larynx. Our eip e ri eoce covering the p**t *° 
years, and including over 1 500 cues of artificial 
pneumothorax, has demonstrated that lotriplttffaj 
pioetimoJysia under thoracoscopic guidance wiD 
convert appraxtmatelv 70 per cent of unsatWac 
twy cases of pneumothorax into ^tisfactory coo. 
We have shown that less than 15 per cent « 
recoveries take place as the result of the contion- 
atkm of an umatiafaetcey pnemuothorax, aiw 
that serious dangers attend the ou of high Inti*" 
pleural pressures in an attempt to strew 5 
adhesions. If the adbesioos prevent a ■tbfact«T 
collapse of the lung, after a probation of 4 to 6 
months. It la very Improbable that a satis£ad°*T 
end- remit will be obtained bv farther cantipn» 
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Condition b«fce» operxllon | 

Promt coodWen 

Remark* 

Raaaft oT oper»tk*i 

Can* 

Bod 

Arab. 


Bed 

Arab. Wk. 


T retain fly and eflakaBy ncr—aM j 1 

IJO 

X* 

146 4 

e 

rS *6 

II* 

Worths Ij pa- cant 

TrcitarsHy umuwiil, 
rttsiolly war— fill 


0 


0 

7 0 1 

Vi ortnif per omt 

Trttaicmllr waffaL 
cbcJnUy Bwcwisl 1 

• 


Twv dead 1 iron apoataoaoai 
□mnaotbonx aft* operatioo 
Iran hcnontLice 0 ppwita kiai- 

TrebdcsDr * r “’f dllkmli/ 
□saxoafal 

7$ | 

6* 

*4 

76 

1 Thk stoop empomd mo ;i otunns * L -— naatdtad Ux ocvt*- 

| tine. li not an ratnor tdhadoas ol no trehajcal inpcrUncc 
; >tii mrartd la all approfrtita run patkata vtxa ■objcctad to 
otbw oparattra coHapaa procadwo. Th* od malt Si not attnbat 

1 ahla to tha pnmraobiW — comwpitiiUy not ncevdad f'erc. 


•Wk. — Worth*. 


turn of the pneumothorax. After a trial has 
been given an unsatisfactory pneumothorax 
should be converted into a satisfactory one bv 
intrapleural pneumolysis. If this is impractical 
other surgical collapse methods shoula be uQ 
Iked. 

The electrosurgical method is supenor to the 
galvanocautery and the operation is not danger 
ous when properly performed. Our mortality was 
1 s per cent In 249 cases, including the use of both 
the galvanocautery and the electrosurgical meth 
od. This single operative mortality was only 
indirectly due to the operation 
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are often much more adherent, and when the 
prostate fa inched one much more frequently en- 
counter! purulent exudate. The t4wne« along the 
cot also ahow Increaaed rednesa. (») If Inter 
mitten t catheterisation fa carried out these con- 
ditions are found far lot frequently In aame 
balances tn which a retention catheter has been 
uaed, I have found not only rel a tively largo 
coll ect ions of pus within the prostate itself bat In 
a few cases large quantities of pros collected back 
of the bladder in the region o/ the aeminal vesicles. 
Many of the rises in temperature heretofore 
attributed to renal Infection have undoubtedly 
been due to such infection, bat in a number of 
cases the rhea in temperature have been caused 
by infection of the genital tract I have seen 
patients in whom marked arthritis has devel 
oped while a catheter has been in place, but the 
inflammation immediately subsided when the 
catheter was withdrawn, I have seen patients in 
whom the absorption has been to great from the 
retention catheter that the patients ran high 
temperatures and life Itself was in danger All 
symptoms subsided when the retention catheter 
was removed and the patient was intermittently 
catheterixed. I do not subscribe to the idea that 
infection of the genito- urinary tract Is of value In 
producing a protective immunity my opinion is 
that all infection should be avoided as far as 
possible. 

I would now drscuss those cases In which the 
patient has residual urine and needs preliminary 
tr eat ment. In the* cases heretofore either a re 
tentaon catheter or iupropubfc drainage has been 
used. I shall refer parthmlariy to the cases in 
which prolonged drainage is not necessary but in 
which restoration of function b important In this 
type of case neither suprapubic drainage nor a re- 
tention catheter should be used, provided perineal 
prostatectomy or resectoscopy is to be done. I 
will not discuss the value of walling off the supra 
pubic space where suprapubic proetatectomy is 
contemplated as my erpenence does not make me 
an advocate of suprapubic prostatectomy The* 
patients should be treated entirely by intermittent 
catheterlatlnn. A retention catheter should not 
be used for it will surely set up a prostatitis and 
sggravate a renal infection that may be present 
or produce one if not present, and this risk Is too 
great for the simple matter of withdrawing unne 
every s hours. It Is not n ecessa ry to put the* 
patients to bed. They am best treated as ambula 
tory patients, by competent nureea. 

Like many things, intermittent catheterisation 
Is easier said than done. Who b going to do it? 
The Internes in our modem hospitals are certainly 


too much engaged with their general mntW 
duties to look after the catheterization of even i 
single patient to say nothing of the varying needs 
of many cases of prostatic obstruction. It re- 
quires considerable skill to calheterize some 
patients. In my private practice I have aobtd 
the problem by naving well trained female nurses 
take care of this work. The nurses are especially 
trained in the work and they have proved to be a 
tremendous rehef to me and of Inestimable benefit 
and comfort to the patients thus cared for lam 
sure that, if he stopped to think, no physician 
would tolerate having a catheter fastened into the 
urethra of a patient or subject him to unnecessary 
suprapubic drainage simply because the interne 
was too busy the attending man not at hand, the 
orderlies Inexperienced, and the nurses 1 Terse to 
fanng for such patient*. 

The pre-operative treatment of patients with 
pcoalatic obstruction calls for complete re- 
organization ol the routine now practiced in the 
urological wards such reorganization would be of 
more value to the large free clinic than to private 
hospitals. Not hin g could be more revolting than 
to see in our public and private Institutions men 
able to be op and walking about the wards a bo 
have fastened to them retention catheters reeking 
with pus. Would it not be far better technique 
to have taught the* patients In the Out Patient 
Department how catheterization is carried oat? 
They could easily have been made to realize the 
moderate degree of cleanliness necessary and that 
such cleanliness far surpasses the use of any type 
of retention catheter Furthermore, the patients 
can remain at home while treatment a being 
carried out Of course, there are many b<flgent 
patients who require hospitalization becan* they 
are totally unable to care for the msel ves and hare 
no homes. Others come long distances for treat 
ment and mutt be cared for in the hospital. Ia 
such cases the morbidity at present fa tremendous- 
ly increased by suprapubic drainage and retention 
catheters and the coat to the dime fa much more 
than would be the coat of a sufficient number « 
competent nurses to carry out catheterization. 

For a number of years it has been my custom to 
teach certain patUnti bow to care for themselves 
at home and after office observation for a certain 
period to operate upon them the day after ttey 
arc admitted to the hospital. Somewhat unutiz 
methods could be carried out at our large pchoc 
Institution! and the saving would be tremendous 
I wish to make it dear however that the saving 
of expense fa not the primary reason fo* 
advocating this method. I do believe, however, 
that the method fa associated with higher surgical 
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Idealism- At present patients are confined to bed 
and subjected to Infection and considerable dis- 
comfort who cooJd be up and about enjoying life 
and still have the proper care without being sub- 
jected to the measures which are undoubtedly the 
most trying part of the treatment of pros ta tic 
obstruction. When it is necessary that for any 
reason patients must r em ain in the hospital — 
the large private or public hospital — I would 
suggest that a catheterization station be set up in 
thehospital and competent nurses on duty con- 
stantly night and day be put in charge of this 
station. The patients should be instructed to re- 
port to this station every 2 to 3 hours during the 
day, according to his surgeon's directions, or at 
any time when he is uncomfortable. At night 
catheterisation should be carried out at the bed 
side at intervals best suited to particular cases. 

I shall next discuss those cases in which the 
amount of residual unne is large. It has been 
suggested that the large amount of residual urine 
should be gradually withdrawn With this idea I 
(idler entirely I have seen no evidence of harm 
when the entire amount is immediately with 
drawn on the contrary, I have seen the greatest 
relief, comfort, and benefit follow the withdrawal 
oi the entire amount. When the entire amount of 
urine is withdrawn, I have found it advisable to 
instill into the bladder ao cubic centimeters of 
x 500 silver nitrate, to combat infection. The 
patient should be put immediately on urotropin 
and his blood pressure and heart action should be 
watched. If he has been up and around, he should 
stay up and around and water should be forced. 
In very scL patients requiring immediate rest in 
bed, the giving of 500 cubic centimeters of glucose 
solution intravenously morning and night, with 
heart stimulants, is of great value. Some of these 
patients are so saturated with water os to require 
catheterization at 1 hour intervals. I recall a case 
m which over a period of 8 hours I withdrew pooo 
cubic centimeters of unne m four catheterizations. 
In this case the patient had been fastened to a 
gradual decompression apparatus for about 20 
hours. He had developed cardiac disturbances and 
beginning ccdema of the lungs. This rapidly 
cleared up upon the immediate complete evacua 
don of the bladder and by continued evacuations 
of urine by repeated cathetenxatfon of the bladder 
at short intervals. For this type of case it ha« 
been recommended that there be inserted a re 
tentlon catheter attached to a tube which is raised 
to such height as will balance the bladder pressure 
and that the tube be gradually lowerea over a 
fairly k>n^ period of time, thus gradually decreas- 
ing the urinary pressure. Patients who have such 


large amounts of residual unne should certainly 
not have catheters fastened into the urethra. The 
question is not entirely a mechanical one but is as 
well a biological one the probable infection both 
of the prostate and of the urinary tract, associated 
with the retention catheter would far outweigh 
any benefits that might result from gradual 
decompression even if this method of treatment 
were correct, and I do not believe it is. I have at 
various times done a nephrostomy upon a com- 
pletely blocked remaining kidney In no instance 
have I ever found that the immediate removal of 
pressure has done anything except the greatest 
good, and I am sure that immediate bilateral 
decompression such as takes place following 
catheterization of the bladder in overdis tentlon 
is not associated with either renal hemorrhage or 
anuna. The htematuna encountered is usually 
due to damaging catheterization and, if anuria 
occurs, it is due to some other cause than the 
withdrawal of urine. 

As infection is associated with all types of pre 
liminary treatment, it is my opinion that ft is 
valuable to combat the infection from the be- 
ginning I have found that careful catheterization 
and the use of urinary antiseptics by mouth and 
the use of instillations of 1 500 silver nitrate into 
the bladder at each time of catheterization, have 
been most helpful in combating infection In 
some instances it is advisable to start with 1 1000 
silver nitrate. 

In many instances I believe that suprapubic 
drainage is advisable in the very ill person whose 
kidneys have been badly damaged, whose whole 
system is considerably run down, and who re 
quires drainage over a long period oi time. It may 
be that it will not be possible to bmid up his kid- 
ney efficiency bey on a a certain point, say 7 per 
cent phthakin in 2 hours, but this does not mean 
that it wiU not be possible to build up the patient s 
general resistance 10 that he wDl be able to stand 
a prostatectomy if he has prolonged drainage In 
these very ill patients, with hiph blood nitrogen 
and low pbthaleln, after intermittent cathetenza 
tion over a period of time, I believe that it is a 
valuable thing to introduce a suprapubic drainage 
tube and allow these patients to return to their 
homes for from 3 to 6 months when they should 
return to the hospital for any type of prostntic 
surgery’ that seems advisable. For this type of 
drainage I have devised a tube which is shown in 
Figure 1 This apparatus permits the patient 
himself to adjust the depth of the tube and to 
remove it for bo Ding and cleaning I have found 
this tube valuable with for suprapubic and for 
nephrostomy drainage. Pezzer catheters are 
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difficult to get out, and are therefore not often 
cleaned. They are apt to break off to collect lime 
nits, and to harbor infection. The tube which I 
have devised and have previoash described la 
easily removed without pain, the depth can be 
adjusted exactly and the patient can sterilize it 
ever} day 

SUMMARY AND COXCLDHON3 
With the development of resect oscopy and the 
education of the medical profession in general as 
to the benign nature of pros ta tie surgery many 
patients with prostatsc obstruction now present 
themselves for treatment much earlier than 
formerly "id m many of these patients it is 
advisable not to carry out any type of preliminary 
treatment whatsoever in the way of drainage In 
those patients requiring preliminary treatment 
who heretofore hare been treated other by re- 
tention catheter or by suprapubic drainage the 
morbidity rate and the mortality rate can be 
considerably lowered by the routine use of inter 
mlttent catheterization. In my opinion there b 
no justification m this large group of cases for 
either supraputnc drainage or retention catheter 
and in this group both of these procedures 
should be abandoned. If the retention of urine b 
great, heretofore it has been believed that gradual 
decompresaioo rt advisable. I do not agree with 


this I beEere that the fastening in of a retention 
catheter is a dangerous procedure, I furtlwr be 
here that retained unoe should be immediately 
withdrawn and that Immediate stimulation of the 
kidneys should be earned out, by supportive 
measures of the heart and. In some instances, by 
intravenous injections of fluids. I believe that 
infection associated with the pr eliminar y treat 
ment b a harmful thing and that it shocld be 
combated by antiseptics by mouth and by 
Instillations of antiseptics through a catheter Id 
certain types of cases the patients will better 
withstand prostatic surgery after Intermittent 
catheterization and suprapubic drainage for a 
relatively long period of time in spite of the fact 
that In many’ instances tha treatment does not 
increase the kidnev efficiency or considerably 
change the blood retentioo picture. These pa 
tknts have sufficient renal iW to carry them 
along and the prolonged drainage is used only to 
facilitate the oulldliig up of thrir other body 
resources. 

I have purposely limited this discussion to the 
particular points which I wah to make and have 
refrained from discussing the period of drainage 
which depends upon the condition of the patient, 
kidney tests, blood retention tests, cardiovascular 
studies, vasohaatlons, and s imilar subjects about 
the value of which there can be no question. 


CANCER TREATMENT RESULTS AS SHOWN IN TWELVE YEAR 
SURVEY AT EVANSTON HOSPITAL 

WILLIAM R. PARKES, MJ>„ FjVCi, Evanrox, Iuzxoa 


T HE great majority of cancer survey* have 
been made by surgeons or roentgenologists, 
covering their observations of the disease as 
limited to certain organs or systems of the human 
body Very few general reports appear In the 
literature of the last io year*. 

An attempt is made in the following surrev to 
give all of tne available interesting facts, includ- 
ing a follow up report, concerning the proved 
cTLvn of cancer that bare been admitted to the 
Evanston Hospital during the last is yean. 

The Evanston Hospital buu bed general 
hospital and the surrey cover* tne work of 55 
physicians r ep r es e n ting nearly every department 
in medicine these phyndans having conducted 
the treatment In the 453 case* Included In the 
survey Only case* in whkh the diagnosis b 


proved by microscope or by overwhelming er 
ploratoryor clinical evidence are included in tha 
report. The un traced cases are not considered In 
the treated or percentage columns that appoc 
later In the report. One hundred and sbty-of°t 
additional cases were listed in the record room 
as cancer cases but were excluded from tha repot 
because of lack of proved diagnosis, or beau* 
of lack of co-operation on the part of 13 pfn'wrcua 
in making a follow-up of their 38 cases- Tbe a*es 
of 6 deceased physici an s also were not inclodea 
because permission was not obtained to foflo* fP 
their patient*. 

He feel certain of the diagnosis in 453 t**j* 
and were able to get a follow- up report as tothe 
physical condition of pj per cent cf there a* 3 
as of February 1 1933- raffure to get t follow-op 
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report {n but 7 per cent of all the cases of the 55 
co-operating physicians seems very gratifying 
A much greater failure percentage was expected. 

The incidence of cancer is about 1 per cent of all 
admissions to the hospital during the 12 year 
period covered m this survey In order to show 
the points of interest brought out by the study of 
these 4S3 cases, a large chart was made depicting 
all facts ascertained. The chart however is too 
large to be printed. Instead we have made from 
this chart, and directly from the case records 10 
tables, endeavoring to show the results of our m 
vestigatioiL The chart is kept for reference in 
the hospital record room. 

Reference to Table I will show that the cases 
are presented under anatomical classification 
Data were accumulated as to age, sex method of 
diagnosis — that is whether clinical or by micro- 
scope — as to length of time between first symp- 
toms and treatment, heredity, the kind of treat 
ment the present condition of the patient, 
whether or not there was glandular regional or 
metastatic involvement, how long since treat 
ment, number of inoperable cases number re 
ceiving palliative treatment, the length of time 
inoperable cases Lived whether the patients died 
oi other disease without the return of cancer and 
the number of operative deaths. 

The total and percentage columns show that 
there were 26 per cent male patients and 74 per 
cent female that 31 or 7 per cent, of the 453 cases 
were untraced that there were 100 inoperable 
case* that lived an average of but n months 
without treatment from the time first symptoms 
were noted until death that 10 1 received pallia 
tlve treatment onlj that there were 15 operative 
death* or over 4 pier cent This operative death 
mortality is very high, being near the top in a 
series of such percentages given as from one to 
five m other hospitals. Inadequate preoperative 
preparation of patient and overzeal om attempts 
to treat far advanced cases doubtless explains this 
high mortality 

Hereditary taint was noted m but 38 cases, or 
8 3 per cent. This low percentage in my opinion 
represents lack of knowledge as to the true neredl 
tary history rather than actual facts, and means 
nothing whatever from a statistical standpoint 
except to indicate our inability to obtain the real 
hereditary history In man 

Onl) 5 or about 4 per cent of the breast cases 
showed bilateral breast cancer 

The youngest carcinoma case was that of a girl 
of 12 with pelvic carcinoma. The oldest car 
dnoma case was that of a woman of 86 whose life 
was prolonged several years after simple breast 


amputation for an ulcerating sorrhua carcinoma. 
The youngest sarcoma case was m a child of 7 
years with sarcoma of the orbit 

The radio knife has been used at this hospital 
for 3 years only, and then m only 29 carcinoma 
cases. Those using the radio knife were very 
favorably impressed with its ease of emplo} 
ment, reduction, and control of hfemommge, 
with the satisfactory scars, and with the possihO 
ity of prevention of extension of carcinoma 
Enough tune has not yet elapsed to note the real 
benefit of its use. 

Table II shows the percentage incidence by 
systems. 

Table III gives the general results of treatment 
as indicated by the follow up returns. It shows 
that radical treatment was attempted in 80 pier 
cent of cases, that of those treated before 1928 
47 per cent lived over 5 years. Of all patients 
treated before 1928 33 per cent lived over 5 
years the actual average time being 7 years. The 
total living since treatment ia 49 per cent Six 
patients wno died of other diseases without recur 
rcnce of cancer were not included among those 
living for any certain period 

Table IV shows the number of breast cases m 
which patients lived under 2 years from 2 to 5 
years, and over 5 years indicating that 47 pa 
tients before 1928 had radical treatment of whom 
60 per cent lived over 5 years of the 54 patients 
receiving any treatment 51 8 pier cent lived over 
5 years. 

Table V gives some details as to the result of 
different treatments m breast cases, consideration 
having been given as to whether or not there was 
glandular regional, or metastatic involvement 
It show* that 74 per cent of the patients hav 
mg no glandular involvement are living while onlj 
46 pier cent of the patients with glandular involve 
ment stall live and that none of the piatients with 
metastasis are now living 

Table VI gives a record of results of treatment 
of pelvic cases expressed in number of vears living 
after treatment, also indicating methods of treat 
ment and respective results showing that 37 pier 
cent of those treated before 1928 lived over 5 
years, that 43 pier cent of the 42 receiving radical 
treatment lived over 5 years. 

Table* VET VHI and IX give the incidence of 
cancer of cervix, fundus, and adnexa with treat 
ment and results expressed In 5 year cures, and 
show that 50 pier cent of all patients with cervix 
and fundus cancers having radical treatment 
lived over 5 years that but 1 of the 8 adnexa can- 
cer patients survived 5 year* after an attempted 
radioi! cure. 
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TABLE IL — PERCENTAGE BY SYSTEMS — 453 


Sy*t*m 

Roccal Cavity 
Duwtm tract . 

Coke, ik tm , and Wfmold 


SkekuL ii 


TABLE rn — RESULTS OF TREATMENT — 
322 CASES 
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Dead, t*rl*i br*d to 3 rnn 
*ft*r Itntont 6 I t* 

Totilt* to 1 year tre«J> >8 k> 
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»l jo 

Grewp IH — 

Ail coatmtid h wbol* »*rle* jt 
R*errrwd tibcal towtnwat Mo Bo 7 

PrUktm treatment 6* JO I 

Ot raxkcil tfdtotnt curt 
Lived j year 1 or ovwr 4* 0 1 

Lh kf w e ll 1 to J yur* aftor 
tmtneat 31 8 

LM*f coder 1 year* kith ret ar 

too 6 *1 

I-W»t » to j ye»r» with rtcrrrtrct 7 1 

LjvW | year* with reearraici 0 ij 

UtUi «*d wtD «r*der rear* Mocc 
tmtrwrt J* 1 • 

T«t*] Imu 1 I 40 

Dead, hartog Brad | yean o 1 8 

Dead, b*n*j trred » to J yur» 41 ifl 

P*»d, h*rn* lrrrd a*d*r yon. Co *0 * 

TWa] dead ij* io I 


TABLE IV — CARCINOMA OF BREAST — 
122 CASES 

C*»C* P*T 

GroapJ totaled btfcra ig>S 54 

AtrV* awd Wall, over f J « U I 1 j *3 

AS re with rtcnrrtwc* j run a/tar tototmtnt 1 0 

Dud, brrbi herd j yen 1 14 

Total I ft 
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Tot*] Ivwd 3 ynn *0 Go 

Group IL treated to rwi 91 
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ABn with raetortac*. to f mu after treatment | * 
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Tot*J 44 47 
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laoprrahk U 10 

Refnwd treatment 4 j 

Total » 
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Tatai it* 
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Prranioela — t y**r later 


TABLE V —CARCINOMA BREAST — RESULTS 
IN 122 CASES 


Alra Dead a* 

AUt# r-J Air* after day 
j rn- m- * m iyn ) rn. Tot*] 


Treated wtth radjon or ' 

aUy 

Treatod bj larferr tolly 

Trralad by coralaaalhtoi 


Total wtth fUod LaroiratoetiL 
Total babi* — *1 or 46 per cent 
With mataatana — 

Traatod with X-ray u rafflim 
Trtatrd by wwinT o*Iy 
Gxabiaatjcea of v-ray radtaim, 
kap T7 <Lathercay 
Total wtth aw tart nil 
Now* liriat 

Tata] treated ol 

laopcxabk U 


Of the 453 canoer ctuca there were 28 cases of 
sarcoma Inauded In this survey Onlj one of the 
18 patients survived 5 yean. Had these cases 
been omitted from the general cancer surve> the 
percentage of c year cures would have been in- 
creased somewhat. 

Table \ shows the type of treatment of sar 
coma cases with the results. 

On the whole this survey gives strong evidence 
thit even in a general hospital with 55 inde 


pendent physicians administering the treatment 
their results are very gratifying Doubtless ear 
her diagnosis, improved methods as to operative 
technique especially as to thoroughness of re 
moval of growths, and the adoption of ah reason 
able therapeutic means at our command, will 
lead to greater numbers of 5 year or even perma 
nent curea. 

The survey shows that surgery combined with 
some form of irradiation or diathermy gave better 
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tabu: vi — cancer or the pelvic 

OfiOANS — RESULTS IN IOO CASES 
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TABLE \TL — CANCER OT CERVIX, 
CARONOIIA 40 6 AXCCVA, I TOTAL, 41 



Chm rnamt 

I 

1 S 

1 

» 

A " 


results than tuber inrgerv or rrradlatkm alone. 
Doubtlcu the recently unproved method* of 
administering iiradktioc may greatly increase 
the Incidence ol cure*. 

For wrvrv purposes the ipeoai cancer charts 
recommended b> the American College of Sur 
geon* are a great aid and I would rtrongtv urge 
their adoption and especially recommend that 
the\ be filled ont while the patient is In the h ca- 
pital, at which time only can all pertinent fact* be 
elicited and recorded 

I would Eke *i*o to indorse the plan which has 
been frequently mggested that definite periodic 
follow-op examination* be made In every case, 
having the patient report at fnffiaently frequent 
intervals to Insure the early detection of local 
recurrence*, proper treatment erf which *o often 
avoid* farther extension and even distant 
meta*tl*I*. 


TABLE VHI — CANCER OT THE TUXDUB— CA 1 
CENOHA 27 SAtCO HA, 4 TOTAL, 31 
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TABLE IT. — CAXCES OT THE AIPJXIA— 8 A 1 
COUA, I CATCINOAIA ,7 TOTAL, l 8 
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TABLE X — AVI CO HA CASES 
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TYPE OT TREATMENT AND RESULT 
IN BAB CO HA CASES 
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AN AUTOMATIC METHOD 01 TREATMENT TOR FRACTURES 
OF THE TIBIA AND THE FIBULA 1 


ROGfcR ANDERSON F.A 

I N order to appreciate the need for new method* 
of fracture treatment we must remember that 
our criteria of end result* have been altered 
with the change in the medico-legal aspect of 
cases. Since the establishment of compensation 
commission*, juries and insurance companies con- 
stitutes a final judge m so many instances, it 
behooves the surgeon to give tha timely topic 
more serious consideration. Functional restore 
turn, regarded in the past as the ultimate test, is 
now insufficient The present public also demands 
a practically normal reposition of the bony frag 
ment*, as demonstrable on the firm! X ray films. 

In line with modem fracture treatment, which 
aim* toward surety of end to-end reductions, a 
simpler and yet more positive method is described 
for fractures of the leg requiring traction, espe 
daily those of the oblique variety To our knowl 
edge this is the first time that reduction ha* been 
mechanically achieved by an apparatus providing 
exact rotation, traction, and sidewise control all 
on the normal anatomical nn.< b> means of 
aid eta] traction and countertraction. In review 
mg the subject of multiple pm methods we note 
Putti Abbott, Pitkin, Boehler, Kiapp and others 
as advocates but the majority of these authors 
manipulate four pins in order to appose the frac 
torea ends or else use the method with devices for 
bone-lengtherung For many years we have been 
employing a twp-pin method — in association 
with the regulation fracture table and also with 
the bilateral expansion bolts attached to the pin 
ends as reported by Dr Nixon from my service 
at the King County Hospital 1 Rotation was 
found to be unsatisfactory with the ordinary frac 
tine table because of the difficulty of bringing the 
axes of rotation to coincide As for the expansion 
bolts, the variable human element intervenes and 
since retention of fragments may be even more 
difficult than the setting reduction is often 
lost during application of the cast If we are to 
be held liable for continued retention throughout 
treatment why should we take chances on trial 
and error methods known to result In a high per 
tentage of fragment slipping during or following 
application of the cast. 

To solve the problem of maintaining perfect 
apposition it was necessary to devise a new np- 

A. SlfVtil trectka ud pu i n b lrt*tur»t of fc*c 
Wm A®_j Ur, 

rVtwMtratrd it Lb* r*»-Ar»rr4c*« SJctEctl 


CS Seattle \V ashutotoh 

pa rat us, a small fracture table — only 20 inches 
long — with me chanism so adjustable that all the 
aforementioned discrepancies are overcome with 
an unremitting mechanical force In a veritable 
fracture robot control has been so perfected 
over traction rotation and abduction or adduc 
tion that absolute reduction and immobilization 
are attained by the surgeon without skilled assist 
ance. Hence tie fracture is not only automatically' 
reduced but the fragments are firmly held while 
applying the cast And subsequently since the 
pin* transfixing the upper ana lower fragments 
are incorporated in the cast, there can be no loss 
of reduction. 

Skeletal traction imphes countertraction The 
superiority of skeletal traction is now accepted by 
all surgeons who are acquainted with it, and once 
employed, skeletal countertraction will draw a* 
many convert*. A further advantage to be de- 
rived from double wire or pin transfixion is that 
the proximal fragment, as well a* the distal, is 
under control In readiness for any form of direct 
bone manipulation In this method the superior 
pin supplies the base for the counter pull while 
traction is made upon the distal pm. Thus the 
essential attribute of this new mode is skeletal 
traction plus skeletal countertraction, with a con- 
trol fulfilling all conditions of adjustability be- 
sides allowing for modification of technique to fit 
all cases. In the majority of simple fractures and 
m many of the compound ones the splint is 
removed after application of the cast With the 
older methods 01 treatment, when a complicating 
area of mtegumentous and soft tissue injury also 
demands immediate attention reduction is either 
postponed or made secondary to the non-osaeoui 
therapy With our method the leg is merely left 
m the splint without plaster and therefore re- 
pair of the fracture, which is fixed in reduction 
becomes coincident with that of the soft tissues 

DESCRIPTION or THE FRACTURE ROBOT 

The splint (Fig 1) consists chiefly of an oblong 
aluminum frame a with two horseshoes, d to 
hold the pins or wire and a threaded rod h, the 
means of obtaining traction. These U shaped 
attachments, d are provided on their underside 
with a rack of teeth through which internal or 
external rotation is readily adjusted by turning 
the seif locking handle, b moreover the horse 

Co*ert», DtSit, Trxm, Uxrek it to J, qjj. 
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Ft* i Tbe iQtofmtic sphnt a *iUimirram (nine. i ro- 
tation •djoatmrnt haadk, tk'rviM control out 4 dm 
aluminum homhon to bold tbe pin «, traction handle 
/ removable foot r eat 


shoes are bo proportioned to tbe rack that the 
i til of rotation coinada exactly to the axis of 
tbe tibia tbe horseshoe bate r being centrally 
pivoted, provides a sidewise iwing for correction 
of medial and lateral angulation, c The adjust 


able footrest, / is fashioned so that the cast caa 
be applied directly over It because it fa tspnxd 
it can easily be removed later 

TEdtNiQmc or amucnoK 
Immediate reduction fa preferable and (edema, 
other ascending or receding or vesicle formation 
need be no cause for postponement. Rocntgtno- 


method of choice. 

Tbe preparation of tbe leg indudes sharing and 
cleansing with aoap and water and then stenka- 
tion with ether and iodine, followed by alcohol 
should tbe iodine be very strong An injection of 
5 to to cubic centimeters of i per cent novocain 
fa made into the skin and down into tbe penc*- 
teum on dtber side of the tibia at both site* <f 
transfixion, while so to 6o cubic centunetm are 
Injected into tbe hematoma and around tbe end 
of each fragment. The distal pin fa pat straight 
through the center of the tibia at a pofnt two 
fingers breadth superior to the tip of the internal 
malleolus (Fig a A) Recently the site of tbe supe- 
rior insertion has been changed to transfix the 
condyles of the tibia at their widest part midway 
between tbe anterior and posterior surfaces. Just 


Fig * Step* nkratratfre oi roettoa mtoctkm. A, Flrri, 
Imiafirwc of tibia hj perninial and distal pic* of wire. B 
Beeood, lei placed ta wtmt »nd fracture reduced, ready foe 
roentftmcWi C. Third, coca lenient of both lex andptnah 
pintcr D Fourth, lej lifted free from ^)®at- end* <4 pin* 
ire phstfT-e over e d ,aod cast t» cotoot ore patrfliind trie*. 
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distal to the knee joint Without incising the akin 
or preliminary drilling of the bone each stainless 
steel Steinmftnn pm is forced through by rotary 
hand pressure alone. Sterile dry dressings about 
3 inches square, spiked o\er each pin -end afford 
m ample safeguard against infection they are 
held close to the wound by a bandage of non 
sterile sheet wadding 

The leg is now in readiness for the apparatus. 
By grasping the foot and pulling on it, the nurse — 
the only assistant required — raises the leg while 
the splint is placed beneath whereupon the pins 
arc clamped to their respective horseshoes. The 
foot and ankle are then padded with sheet wad 
ding special attention being given to protection 
of the heel. All malposition is now controllable 
traction and rotation are adjusted, angulation is 
corrected, and the adjustable footrest is set. 
When the reduction is judged complete it is 
roentgen ographically checked Separation of 
fragments due to overtraction must be assidiousl> 
avoided because, notwithstanding perfect aline 
ment, usually no result can be considered satis- 
factory without end to-end pressure contact 
Immobil nation of satisfactory reduction is com 
pleted by the application of a cast, which firmly 
incorporates the pins and generally extends from 
midthigh downward over the foot plate to slightly 
beyond the toes. The sole of the foot should be 
reinforced with a 4 inch plaster bandage When 
the plaster Is set, the pm clamp are loosened and 
the leg in Its cast is lifted free from the horseshoes 
and from the foot plate. Occasionally this process 
is facilitated by loosening the screws of the foot 
plate. Ordinary corks are placed on the ends of 
the pins, which are then covered and fastened to 
the cast by a plaster bandage. A window cut 
over the patella serves for subsequent mobillxa 
tion of the cap, that cut out over the dorsum of 
the toes allows freedom of movement. The cast 
is completely cut through to the sheet wadding 
from top to bottom and later spread open if 
necessary 

OPTIONAL TECHNIQUES 

Piano wire permits of the same technique when 
n*ed in conjunction with an original wire- tightener 
constructed as an integral part of a stainless steel 
horseshoe (Fig 3) It is operative in the follow 
m K manner The bolt, n is first unloosened in 
order that the tigklener can be set lodl up against the 
horseshoe before damping the scire and when the 
tension bolt, « is fully screwed in the wire a 
suffidenth tight As soon as reduction Is effected 
fhe horseshoes, as well as the wires are rncor 
Pirated in the cast We await only the drying of 
the plaster before releasing each horseshoe from 



FTg 3 Acctmorie* for optional technique*, i Rotation 
adjustment handle m *talnka» itetl honeihoe for Kirach- 
ner wire with oar original wire tithtener- n wire tension 
adjustment bolt p sidewise rwirri stud q piano wire r 
wire tightener wrench s kiddie kar spoke nied as wire / 
and t two wire tantneri the one on the left b con 
tracted , while that on the rijht fa expanded a ordinary 
8 inch Stehmann pin • pin handle v felt waiber- y ordi- 
nary cork s metal cap to cover pin ends. 

its base by removing bolt, t Hence the leg is 
removed from the apparatus with the horseshoes 
molded In the cast, contran to the preceding 
technique of m corpora ting the pins without the 
horseshoes. 

For those who prefer wire on theoretical rea 
sons alone, a special technique has been devised 
whereby the sides of the cast become the instru 
mental means of keeping the wire tight during 
convalescence (Fig 3 x) Continued need of the 
horseshoes and annoyance of extra weight in the 
cast are thus done away with For this thera 
peutic agent an ordinary kiddie kar spoke or 
spring steel wire 6<j/iooo of an inch in diameter 
and inches in length, is sharpened and tem- 
pered at one end Technique of inserting and 
damping this special wire in the horseshoes Is 
the same as for the piano wire These wires are 
incorporated in the cast, but the plaster is fash 
loned with a perpendicular face immediately 
around each wire to serve as a base for the com 
pression washers. The compression set screw 
washers are next screwed in and the slots in the 
washers adjusted so that the tet s cr e ws can be 
put on the wires (Fig 3 /) The wire-tautners 
after being pushed tightly against the cast are 
fastened to the wire with a screw driver When 
the cast is fairly hard the tnutner* ’ ore ex 
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panded with a French up to that point where the 
washers begin to prtn into the cart. The wires 
ma> now be released from the horseshoes the 
end* ibould be protected with corkj and plaster 
however if no further manipulation U antld 
paled the wire* may be tut off ck»r to the »et 
collar*. 

if od ill coho n 0} amd ocer tunes to routine tech- 
nique arc occasionally indicated in obtaining end- 
to-end reduction. In •ome n*n flexion of the 
knee maj be the eieeatial factor in correcting 
angulation, accomplished by placing the splint on 
a bo\ ot by setting a sand-teg undo- the superior 
end of the frame. In an occasional fracture it 
may be expedient to elevate the distal end of the 
apparatus. Persistent anterior angulation can 
be corrected by a padded compression bondage 
over the deformity fastened down to the parallel 
rod* of the frame Posterior angulation can be 
overcome by passing a folded terse] under the 
deformity and lifting It trp bokflng it in position 
until It is act In the plaster Altering the tension 
on the gastrocnemius muscle through adjusting 
the pressure of the footrest against the sol* doc 
infrequently aids in the reduction process. 

If the eiigendes of the case demand trans- 



IT* i Extemhe c om po u nd frsctnrr of litis farohbn 
theaaik jdni,hi uhlchpte Usnrtbrd tiroscslds A exit 
opening made launrrfistftr superior to the woemt l»oI- 
Utrd dkgao^i* ot s possible pi Infrctkm, eperfa* kin 
eaisrird t treat ■ tisamstic uoo(h. 


fixion by pins or wire* may be made thrajgMhe 
o# caJds or through the distal end of the lemur 
in the event of a double fracture, a third pm may 
be of assistance 

The curt may either be padded or unpadded, 
the knee either flexed or extended, but nothing 
Je*s than a smooth snug but n on-constricting 
application will suffice in dtber Instance. It may 
be occasional!} expedient to appH the cart fa 
sections, that la, to incorporate the urater sod 
the lower pm and the immediate vicinity in its 
respective short cart and to leave the Injured*™* 
free and exposed for inspection during redamoo, 
for dally therapy or subsequent operation. These 
sections may be connected inunecHat dr by the 
third division of the cast and tbe spflnt the* 
detached on tbe other hand, the two segments 
may remain separated with tbe leg left fa the 
splint for as many day* or weeks as required- 


afttk-caie 

As the majority of case* are reduced immrf- 
a tel> under local ana-rtbexi* with surprisingly 
little attendant shock, if any at all, tbe patient 
should be encouraged not only to use the wheel- 
chair but to walk with crutches. For the latt« 
purpose felt or bath sponge la strapped to U* 
•ole or perhaps a rubber overshoe or a spht tax 
slipped over the foot portion of the cart- Fcrtne 
fastidious or th»e who wish to resume ettet 
duties immediately a canvas or leather &*****'’ 
soled with felt, may be Inexpensively qmcxjy 

fitted on- Leg weight bearing b permitted wltxufl 
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a day or two but body weight is not allowed the 
first few weeks. 

We cannot overemphasize the importance of 
maintaining pressure contact between the ends of 
the main fragments even at the expense of some 
shortening or slight miaahnement at the fracture 
site. In the normal process of repair loss of con- 
tact not infrequently occurs from absorption at 
the ends. To re-establish direct contact the cast 
may be spilt, even as early as the end of the first 
week, from its upper edge down to the fracture 
level and the plaster cot oat directly distal to 
each end of the superior pin Then the pm is dis- 
placed downward in the cast for a distance of 1 
to J-fj of an inch. The loosened pin, which has not 
been changed m its position in the bone is gen 
erally re incorporated at this time although con 
ditions may indicate leaving the pm free in the 
small slot m the plaster To ensure continued 
contact this pm may be entirely removed as early 
as the third week. Weight bearing in alliance 
with this pressure contact assists m provoking 
early union through the benefits of friction 
stimulation 

The pins and wire are usually left in for a 3 to 
6 week period, and during this interval no attempt 
should be made to inspect or to dress the wounds. 
Many years experience of securely incorporating 
pins, tongs, or wires in plaster warrants the state 
ment that bone infection does not follow a sterile 
insertion. Moreover a pin that is cmered and 
securely incorporated in plaster is usually pain 
less and remains without the patient s knowledge 
until its removal. 

To remove a pm a 4 inch hole is cut on the 
medial side of the cast and the area cleared to the 
skin. All plaster is removed from the pm with 
boiled tap-water it is further cleansed with a 
rotarv motion of sterile gauze dressings saturated 
first with ether and the movement repeated with 
iodine. Iodine saturated gauze is then held 
closelv to the skin around the pm while the pliers 
withdraw the pm from the opposite side Dry 
sterile gauze suffices as subsequent dressings for 
the pin wounds- If wire has been employed a 
similar bole is made in the cast and the wire is cut 
flush with the skin with sterile pliers. The end is 
cleansed with ether and iodine before it is pulled 
through from the opposite side. 

At this time or a few days later a new well 
fitting cast — padded or unpadded — is applied 
extending to the knee or to the mid thigh The 
plaster cast is protected by an overshoe as pre 
viously described If desired an iron w allin g 
stirrup can be incorporated but its transverse 
portion should be covered with felt or bath sponge 



ABC 


Fig 6 Mr J F A, Before reduction B and C lateral 
and an terupoa tenor vkwa afterward 

fastened with adhesive in order to prevent the 
patient slipping and to remove the noise and jar 
while walking Body weight bearing is permiasJ 
bie the following day provided roentgen riami 
nation reveals sufficient callus. 

Hie relatively high incidence of delayed and 
non-union in shaft of tibia fractures generally 
noted in monographs on this subject, will be 
greatly reduced with a system wherein the 
physiological benefits of immediate ambulation 
and leg weight bearing are coincident with the 
maintenance of absolute end to-end reduction. 
But m the event of delayed union, perhaps due to 
arterial or constitutional factors, the cast should 
be reapplied at 1 or 2 month intervals, body 
weight bearing being dependent on caOus forma 
tion With these measures many cases of open 
operation can be avoided. 

COMPOUND FRACTURES 

For fresh non-extensive compound fractures 
traction is obtained In the routine manner 
bhould the wound encroach transfixion can be 
made through the os cakis or the distal end of the 
femur The wound can be cleansed by first pour 
ing in ether followed by iodme, while the skin is 
centrifugally painted with iodine. Badly trauma 
tired or necrotic tissue should be excised thor 
oughly but not ruthlessly D6bndement may or 
not precede reduction depending on the char 
acter of the wound- Closure of the wound ii made 
with mattress sutures of silkworm gut, carefully 
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Ftt 7 Hr* TCV Compound fr«rtur» wHih cr. rr » incbrt ol libU protrtafltw Lhmuk tUn B rrttuctioo ofcuiotd 
with pin throuxb os c»lcn C dhulmtinf posterior dkpi*rrro<nt D rrdocU* checked with kfx ta tpJut sftef kki 
routine cut m »ppIVd 


■paced »o that the circulation a not ■translated 
for the «kin edgea In the antiapation of much 
intmtitch serous drainage the wound may be left 
exposed through a hole in the cast for benefit* of 
open air therapy These fenestrations ierve as 
diagnostic loop Wes for early detection of gas 
bacillus infection 

In extensive compound fractures or those which 
do not receive treatment during the hut 11 hours 
after trauma we advocate Orr s method. After 
cleansing and debridement, a* outlined the 
nound is llghth packed with vaseline Mturaled 
or Bipp s gauie and then covered with an occiud 
mg piaster cast. A window cut superior to but 
not exposing the wound fadlitatei the early diag 
noen of gas or mfection Should such an inf ectson 
or an abscess formation occur the corks are 
removed from the ends of the pins and the leg 
replaced in the apparatus All or part of the cast 



Fig 8 Illaitntinx toeslloo ot tcmulfcrioo »tl£ tad man- 
ner ai unerttnr tie tower win or *poke performed andrr 
toad imtbaa. 


can then be removed thas exposing the leg for 
surgical treatment without endangering redoc 
turn 

A compound fracture ma> be so complicated 
bv soft tisaue injuries as to predode the use cf s 
plaster cast Such a situation is well met by the 
retention of the leg in the sphnt It may be left 
completely exposed for as many weeks as neces- 
sar\ white the wound, the skin led am, and the 
fracture are receiving ibnaUaneotis repair 

If the patient Is referred for treatment »o ate 
that the compound fracture Is already so* 
roented by traumatic oateomyeEtb, gra ining 
sinuses, or abscesses, treatment can be followed 
as above described. Moreover If Baer’i method 
is preferred, the leg may be retained in the 
splint with full exposure, or a wiodow may be 
made in the cast for supervision of the maggot 
farming 

Fot thoae who prefer to treat compound frsc 
tores by chemical Irrigation methods, the insff 
tion of the pint or wire and the placement of the 
leg in the sphnt are nude in routine manner 
Alter deansing and dflmdement the tabe s arc 
inserted. The leg can be left in the sphnt diuing 
convalescence, but to ensure the leg from ihdtfg 
on the wire, thick felt buttons’* (Fig J *v cr 
large corks slipped over the wire, should occopT 
that space between the leg end the side of 1 “J* 
horseshoe. If the wound is central, each pc’* 
wire may be encased lndividuoliy in Its awn tbeft 
piaster segment, leaving the central pert i cm 03 , 

abaft open for treatment Ail cases of c ** n P(? c ?~ 
fractures are given a prophylactic comraneo 
jectioo of anti tetanus and gas barillas serum- 
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sorr T 1SSUK INJURIES or complications 
lor fractures associated with bums loss of 
skin large ulcers severe soft tissue injury with 
gangrenous sloughing, or late soft tissue compkca 
dona, the technique for chemical irrigation is 
adhered to With the patient movable and the 
whole leg exposed, local treatment or plastic but 
gery can be earned on without interference or 
postponement of reduction and union, 

MALUNION AND NON UNION 
This method is admirably adapted to null union 
and non- un ion for the splint is small and readily 
sterilised m the autoclave For open operation 
the entire leg besides se\eral inches above the 
knee is surgically prepared and draped prelimi 
nary to inserting the pins (Fig 9 A) The pm 
ends must be covered with or dinar y corks or with 
metal caps (Fig 3 y, x) to prevent an accidental 
perforation of sterile sheets or operator’s gloves. 
The gloves are then changed and with the con- 
tinuation of sterile technique the necessary m 
anon is made to free the mal union and to freshen 
the bone-ends, after which the leg is placed m the 
splint and damped m position (Fig 9 B) In 
simple mal union the fracture is visibly reduced, 
and only soft tissue sutured preparatory to en 
casing the leg and pins m the routine cast 
For the more difficult non unions, the technique 
is the same as for mal union, with the exception 
that the sliding bone-graft is prepared and slipped 
Into position where it Is positively held by the 
automatic splint After closure of the skin, apph 
cation of the cast is immediately made with 
assurance of no loss m reduction or displacement 
of graft (Fig 2 C) This saves that embarrassing 
moment of finding that the graft shifted while 
applying the plaster, a rather common disclosure 
with the older methods. 


ADV VNTAGf-S 

Of the many advantages of this new method 
its chief merits are the case of obtaining and the 
posibveness of holding reduction, both at time 
of apphcation of cast and during convalescence 

Double pm or wire transfixion provides all the 
benefits of skeletal traction plus those of skeletal 
countertraction Both the upper and the lower 
fragments are individually under direct control 
during apposition of the fractured ends. Further 
more, by literally nailing the bones to the cast, we 
gam definite insurance against any later displace 
menti It is this anchoring of reduction that per 
mits immediate ambulation with its many physio- 
logical and economical benefits. For instance, 
movement on crutches m creases muscle tone and 
improves the circulation, locally and generally 
with increase of appetite and betterment of diges- 
tion. Since long continued hospitalization under 
traction and that annoying daily adjustment are 
dispensed with this method proves a boon to all 

The chief requisite in obtaining reduction of 
leg fractures is traction, amply suppked by the 
splint This advantage is not without an attend 
ant danger as so much traction at one s com- 
mand must be controlled. Too much traction 
must be avoided as non union can be frequently 
attributed to this factor Direct pressure con 
tact before leg is placed in cast is imperative to 
reduction, even at the sacrifice of alight overriding 

This automatic splint, acting as a fracture 
robot, obviates the necessity of skilled assistants. 
Too much reliance on human assistance, with the 
fatigue dement intervening, is creative of oncer 
tainty and anxiety as to maintenance of reduc 
turn. But the surgeon acquires full confidence on 
initial usage of this mechanical assistant because 
variation m tension is incompatible with the vise 
like arrangement that holds the reduced fragments. 



Fig (j. Technique for maJankm or non-union 1* to rootlne reduction except 

that the whole an lint ti aterfUxed and that redaction i* carried oat under the eye 
»i demomt rated by A and B 
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Brforr opention B rrwilt obciised by cMeotatnr sfW 
atfikalico of the *pUnt tteriEsrtl 


Selection of procedure from a triad of special 
technique* vrfll fit an\ case in which immediate 
or late complications limit the use of plaater of 
Park. When an extensive «oft tissue In (or) 
demand* dafl} tberapeusl*, the leg mat be left in 
the splint, entireh exposed for as many days or 
week* as neceasan Tbo advantages are evident, 
Jn that there 1* simultaneous repair of both bone 
and tkaue under the most advantageous condi- 
tions. These patients can be easily nwved by 
wbeekhair out of doors, to surgery or to \ raj 
room. To meet other conditions the cast ma\ be 
appOed by incorporating the upper pin in a short 
section, and likewise incorporating the distal pin 
in another section, leaving the central intervening 
■pace entirely free of platter This predudes an> 
side to-nde bone movement upon the pin oc wire 
in the horseshoes, and tko anj motion at the 
knee or ankle. On healing of the lesion, thk 
exposed section k covered b\ a cast which is con- 
nected with the upper and lower segments, where- 
upon the splint k detached with the added advan- 
tage of crutch ambulation. Another technique 
illustrates the adaptability of the rrwtbod to 
change during the coarse of treatment for the 
plaster encased leg may require attention, when 
some sequelr develops, such as an abscess forms 
tKd The leg k therefore replaced in the splint, 
then all or any portion of the cast is removed. 
Thk k attained without endangering reduction. 

Ease of obtaining ead-to-end reduction k 
attributable, to a large extent, to the precision of 
rotatkm construction. It provides for Individual 


rotation of the fragments on their rr»/-t *oj- 
tomical axe*. Horseshoe* of different widths are 
used with the assurance of still having the axes of 
rotation coincide. An oblique transfixion through 
the tibia, doc perhapa to hasty technique cr 
through necesslt) of encroaching woutxh, In r» 
way prevents a normal axial rotation. Moreover, 
the special foot plate k adjustable to correspond 
with the rotation of the foot 

Fluoroscopic or roentgen examination Is not 
interfered with by intervening shadows or ob- 
structing metal porta, either at the time of redoc 
tlon, or later should the fracture tablette be 
retained. Since reduction can be checked and 
then perfected before immobCIintfon in the cast, 
thk method eliminates the expense sod wernr of 
wedging or recasting The fact that the patient 
k ambulator} by crutch or wheekhatr aolves the 
problem of using the \-ray In the small hospital 
with no portable machine When It U obligatory 
to retain the leg in the splint, that k, without 
platter coverage the patient cam still be moved. 
Because of its ske the apparatus Is readily port 
able like an automaton, it has no attachment 
with bed rope*, or weight*. 

With perfect alinement, which warrants early 
leg weight bearing it is obvious that thk new 
therapeutic agent shortens the period cf disability 
of great concern to the modem surgeon. Since 
most of these patients are crotch ambulatory and 
visit the doctor for inspection and \ rtf checkup, 
hospitalisation k reduced to the minimum. 

Tne fact that the machine b small enough to 
be e*sDv sterilised in Itself Inaugurates a new 
method of treating mal union, non-union, and the 
unusual compound fracture. For anv type d 
compound fracture thk method lends ftaeff ad- 
mirably and as well to any current procedure. 

The fundamental principle of the method - 
skeletal traction and skeletal countertractlon a* 
employed with the mechanical tablette — remsins 
the same reganfle* of mode of procedure, fur 
thermore, the flexihlllt} of the method permltt t 
wide selection of transfixion means the Stan 
mann pin, Klrachner wire, or spoke with hint 
rxrr* immobfl ran tlon maintained with 

out plaster -of-pa ns fixation the cast, padded of 
unpadded the knee in flexion or exteosk® 
choice of anesthesia to suit the case. With only 
a few minor change*, the method has he roi ne 
cessfutly adapted to fracture* of berth bones 
forearm. 

601QtA*T , 

An original method of treating fractures cu t* 
tibia and fibula has been described, whetebv fr^ 
meats are automatically ahued and Imrooatur 0 - 
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R EFERENCES to standard textbooks and 
other literature would indicate that there 
Is uncertainty regarding the advisability of 
surgical treatment for polycystic kidney and that 
there are but few data available in regard to the 
results of treatment This, we believe, is largely the 
result of too few' cases having been studied to al- 
low of definite conclusions being drawn. In one of 
the recent textbooks, reference is made to the re- 
port of Brm, m 1005 as follows * Nephrectomy 
was carried out In 17 cases — the mortality has 
been so high that tins procedure stands con 
demned,’ 

Our experience would seem to lead to a contrary 
opinion. A review of our records shows that some 
type of surgical procedure was performed at The 
Mayo Clinic on 85 patients who were found to 
have poly cystic kidneys. Nephrectomy was per 
formed in 3 1 cases. The Rovsing operation (punc 
ture of cysts) or excision and drainage of the 
cysts, was carried out In 39 cases, and exploration, 
either with or without an associated operation on 
some other abdominal viscus, was performed in 
25 cases. 

INDICATIONS FOR SURGICAL INTERFERENCE 
Since most of the symptoms accompanying 
polycystic kidney are secondary to renal in 
sufficiency or vascular disease, the majority of 
patients will present themselves to the internist 
rather than to the surgeon. However with the 
onset of pain, iuematuna, tumor or secondary 
renal infection, the surgeon is usually consulted 
for relief 

The indications for surgical interference may 
be either pnmar> or secondary The primary 
factors are pain from distention of cysts and per 
ristcnce of hreraaturia. Among the secondary 
complications are localised or diffuse renal infec 
tion, with pyonephrosis, renal abscess, hthiass 
tuberculosis, and neoplasm. Surgical measures 
ma> be required for evacuation of cysts, in order 
to relieve intrarenol pressure and prevent further 
injury to the remaining renal tissue as suggested 
b> Rowing 


In deter mining the advisability of operation 
from the standpoint of combined renal function, 
the peculiar conditions at hand present unusual 
problems. In the first place, as one of us has 
previously noted, lack of parallelism between the 
excretory and retention tests of renal function is 
often observed with polycystic kidneys. In other 
words, there is often marked delay and reduction 
in excretion of such dyes as indigocaimine and 
phenolsulphonephthalein, while the values for 
mood urea and creatinine may be normal or but 
slightly elevated This may be explained in part 
b> mtrarenal anatomic conditions causing de 
la>ed excretion. The retention test, therefore, 
usually will be the more accurate index of renal 
function. If the value for urea Is more than 50 to 
60 milligrams for each 100 cubic centimeters of 
blood the advisability of operation is open to 
question except as an emergency measure, or 
when some temporary functional deterrent may 
be present, such as lithiasls or acute unilateral 
renal Infection. In the light of our present ex 
penence, intravenous or excretory urography 13 a 
comparatively accurate index of renal function 
Recognisable deformity will be visualized in full) 
two- thirds of the cases when the renal function 
will permit visualization. The details of the pelvic 
outline may be insufficient for interpretation 
however and the condition may not be recognized 
unless retrograde urography is employed As a 
means of determining the comparative function 
of the two kidneys Intravenous urograph) will 
be of great practical value also Adequate visual 
ization of the pelvis of but one kidney can be re 
carded as sufficient evidence of normal renal 
function to warrant removal of the other kidney 
In the interpretation of the intravenous urogram 
one should remember, however that visualization 
of the renal pelvis may be absent or exceeding!) 
dim with (1) Idiosyncrasy on the part of Die 
patient In excretion of iodine (a) combined renal 
insufficiency as indicated by a value for urea of 
60 mflhgrams or more in each too cubic centi 
meters of blood and (3) some temporary reflex 
inhibition of renal excretion. 


' Rrtd brfo™ tW Ascrku ktxktln M OnAo-EHauy krnc«, Wuklnttoo, U»j > to lo. ipji. 
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Pain In meat of oar series of 85 aw in which 
rurgfcal procedures were carried out, a complaint 
of pain wai made. It wai usually referred to aa a 
dull ache kxaHxed largely in the lumbar region 
In tbe presence of huge kidneys, pain may be 
caused by tension 00 the renal pedicle. Pain may 
aUo be caused by increase of Intracystic pressure, 
particulaily when the cysts arc of extremely large 
nze. In seven! cases one or two large cyita were 
present and their evacuation was followed by re- 
lief of pain. Intracystlc hjemorrhage, with result 
ing overdistention, may occur and may be tbe 
cause of renal pain. Pain may also occur as the 
result of ureteral obstruction by blood dots. 

Eemorrkaie In a recent review of rimkal data 
concerning 191 patients with polycystic kidney 
observed at the dinic, It was found that gross 
hiematurla occurred In 30 per cent The combina 
tion of harms tuna with a tumor felt In a lateral 
upper abdominal quadrant Is usually so suggestive 
ol neoplasm that surgical exploration ana even 
nephrectomy have frequently been reported 
before the true condition was recognised. In moat 
cases the hrmaturia b moderate and continues 
only a few days. Intracystlc hemorrhage proba 
bly occurs often with polycystic kidney without 
hicmatuna. On cross section of the kidney cysts 
are often found, containing dark colored material, 
which very evidently represents tbe residue of a 
previous hemorrhage. If Intracystic hirmonhage 
is very slight or intermittent neither pain nor 
harms tuda may occur However If tbe harm err 
rhage b continuous, the cvits either become db- 
tenaed and cause severe nam, or they may rupture 
into the renal pdvb with resulting harms in ria. 
If the hjematuna b excessive or long con tinned, 
surgical interf er ence may be Indicated E vacua 
tion and drainage of these cysts, particularly when 
large, may suffice. SbouW there be evidence of 
secondary widespread renal destruction, nephrec 
tomy may be nece*ary Incidentally ft should 
be remembered that harmaturia with polycystic 
kidneys does not necessarily signify Its renal 
origin Coincident bleeding from other parts of 
the urinary tract often has been o bs er v ed, and 
their exclusion from consideration, by means of 
cystoscopy usually b necnaary 

Renal infection Urinalysis wffl disclose the 
presence of a $maU amount of pus In the majority 
of cases of polycystic kidney Many patients will 
complain occasionally of intermittent frequency 
of micturition or of dysurU- Aa the cysts become 
distended and project Into the lumen of the caHces 
they can readily cause inadequate drainage of the 
urme with secondary Infection. It b surprising 
that Infection which require* surgical treatment 


does not occur more freauentiy In these kidneys. 
Such infection b usually found in one kkloey orfy 
suggesting its anatomical origin. Widespread 
renal inf ecti on may have a most Insidious onset 
and may not give rise to acute symptoms until the 
renal tissue Is largely destroyed. Infection of 
Intracystic origin, confined to one or more ad- 
jacent cysts. Is often observed. Pcrinephrltic 
abscess, having Its origin In Infected cysts, may 
occur Stone b occasionally found with polycystic 
kidney and probably o ccur s secondary to in- 
sufficient drainage of a calyx. Calculi were found 
In 5 of the 85 cases and were accompanied by 10 
much infection that nephrectomy was Decenary 
Chemical examination revealed that they were 
composed largely of ralHnm phosphate aril were 
probably found as a result of inadequate renal 
drainage. 

DcaooN rxasiow and entxliahon or 

THE CYSTS 

Indilon, excision, and enucleation of cysts are 
used to accomplish relief of pain caused either by 
pressure of tbe polycystic mass on adjacent strut 
tures or by Intracystic distention. When the cysts 
are of moderate sire, multiple puncture, as sug- 
gested by Rovsing b the preferable procedure. 
Thu may be combined with excision or enuclea- 
tion of larger cysts which ma\ be accessible to 
such procedures. With infection present within 
tbe cysts, unless complete drainage of the perirenal 
region b established the infection may extend into 
the remaining renal as well as perirenal tissue*, 
and nephrectomy wQl be required. For this 
reason, operations of thb type should not be under 
tsfcm unlaw one b certain tn«> the function of tbe 
oppodto kidney b capable of sustaining hfe. The 
results of incision, excision, and enucleation cf 
cysts of polycystic kidney are variable. Rorsing 
reported several cases in which remarkable 
amelioration of pain occurred subsequent to 
multiple puncture In addition, the renal function 
was considerably Improved. Other surgeons have 
confirmed these results In some cases, whereas 
others have reported fall ores, and have found that 
secondary nephrectomy became necessary bier 
Bnn re v iewed 16 cases treated by lncsJon of 
cysts, and stated that there was a mortality rat* 

of 15 per cent In thb series, and that results among 

patients who lived were uncertain. 

In our series there were *4 cases in which the 
Rovsing operation, or puncture of multiple cy*th 
was performed and 5 additional eases In which 
q?sts were removed or enucleated. There were 4 
deaths In hospital from uraemia, perirenal and 
retroperitoneal bleeding, and Infection thb g 1 *** 
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TABLE I — ROVSING OPERATION AND REMOVAL 
OF CYSTS 


Pit! cut* 

Roninj operation *4 

Removal or enucleation of cyii* 5 

Tottl »9 

Snrvired operation (15 auci) 
Patient* now living 
Leji than 3 year* 

8 to ji year* 

Patient* now dead 
Lived more than 10 year* 
lived 5 to 10 year* 

Lived 3 to $ year* 

Lived lea* than 3 yean 
Not traced 


D««th» tn 
ko*t^txl 
4 (16 6 
per cent) 

4 (*J * 
per cent) 


13 


a mortality of 13.8 per cent Thirteen of these 
patients are living and In fairly good health at the 
present time, after periods varying from 3 to 21 
years following operation. Subsequent deaths 
occurred in 7 cases, m periods varying from 1 to 
17 years (Table I) 


TABLE IL — RESULTS FOLLOWING PRIMARY 


NEPHRECTOMY FOR 
(38 CASE 9) 

POLYCYSTIC 

KEDNE\ 

PitWtrt* 

Per cwt 

Now Irving 

18 

64 a 

After 19 year* 

13 to 19 year* 

4 


7 to 13 year* 

3 


4 to 17 

8 man tL* to 4 year* 

3 


7 


Dead 

5 

17 *5 

Lived 9 to 13 year* 

1 


Died within 3 year* 

Died tn hojpltal 

s 


Not traced 

S 

17 85 


Nephrectomy waa performed tecondary 
to Rovxmg operation in 3 additional 

casern. 


Total number of nenhrectomle* 31 

i patient died in noapital mortality 3 * per cent 

were subjected to nephrectomy secondary to the 
Rowing operation (Led subsequently, 1 after 8 
years 1 after 6 years and 5 months, and 1 after 2 
months In all 3 cases death was due to anemia. 

SURGICAL EXPLORATION 


NEPHRECTOMY 

Nephrectomy was Indicated and performed in 
31 case*. There was but 1 death as the result of 
this operation the patient was a man, 67 years of 
■ge, whose removed kidney also contained an 
adenocarcinoma graded 3 rhe youngest patient 
was aged 21 months, and the oldest, 69 years. 
Nephrectomy was performed for the most part 
because of advanced renal infection associated 
with marked reduction or destruction of renal 
function. Included in this group were 5 patients 
with calculi and 3 with malignant disease. In 3 of 
the cases, nephrectomy was performed as a 
secondary procedure subsequent to puncture of 
cysts (Rovsing operation) Eighteen patients of 
this group are livhig at the present time, from 1 to 
10 years after operation. Particular attention is 
directed to a patient 43 years of age at the time of 
nephrectomy, who has reported his condition as 
hong excellent 19 years after nephrectomy The 
patient who was 21 months of age at the time of 
nephrectomy has been in good health during a 
period of 14 years and 4 months (Table Et) 

Practically all of these patients who have lived 
more than a year have reported thdr condition to 
be good or excellent, with the following exceptions 
After a period of 9 years, one patient reported 
*ome pain in the opposite renal region another 
wter 7 yean, reported enlargement of the remain 
ing kidney and hrematrma, another reported 
hteraaturia and dysuria 1 year and 7 months 
subsequent to nephrectomy Three patients who 


Explorations of polycystic kidneys, without 
other surgical procedures on them were carried 
out in 2 $ cases In ir of these cases ultra 
abdominal operative procedures were aimed out 
for lesions 01 one or another of the intxa abdom- 
inal viscera, and the presence of polycyitic kid 
neys was an accidental finding The discovery of 
polycystic kidneys in the course of abdominal 
operations m so large a number of cases xa sug 
gestive of clinical negligence. However, many of 
these patients were operated on before methods of 
diagnosis were as accurate as they are at present. 
Furthermore, it is surprising how often bilateral 
renal enlargement is not detected In abdominal 
palpation. Owing to the great difference m degree 
of involvement which often occurs frequently 
only one kidney is found enlarged on palpation. 
This may account for the erroneous clinical diag 
nosis of renal neoplasm which is often made and 
with possible disastrous results, if nephrectomy 
follows. With the aid of modern methods of diag 
nosis and particularly with the more general em- 
ployment of intravenous urography attention 
should usually be called to the condition present, 
even if other clinical data fail. 

Coincident cysts in the pancreas liver and 
other organs which might confuse the clinical 
picture are often found in the course of abdominal 
exploration. These cysts are usually confined to a 
limited region usually are not progressive in size 
or number and do not seem to affect the function 
of the organs Involved. They may occasionally 
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TABLE m — EXPLORATIONS JOB POIACYTTIC 
nCNXYS 

K— Ur 

PstknU 14 

Died tn bospltsl 1 

iloruHty per cent 7 1 

Nov ttvini 6 

Nov dad 6 

Not tmced » 

VoWuiriMdiitt«<(>aak(ii4U«Ui 

become very Urge, in one case m which we per 
formed expforatioa, * cyst of the Over was fouixf 
to be of auch size *» to cause esudsd dbpbceraent 
of the kidney to the level of the cre*t of the Ilium. 
Occasionally Large cyitl are found 1 q the liver and 
in other oigam, without renal Involvement 

Major surgical procedure* were carried out in 
this group cif cases, fox cholelithiasis, uterine 
fibromata, duodenal nicer and appendidtb, and 
m one case colostomy wa* performed for car 
dnoma of the rectum. None of the patients died 
wbseqoently over period* of from 1 to 10 yean. 
Five patient* of the group are living, for period* 
varying from 6 to 10 yean * of them are in good 
condition (Table HI) 

It would *eem, therefore that Intra-abdominal 
surgical operation* can be carried out In the 
presence of polycyitic kidney without appreciable 
increased risk, provided combined renal function 
Is within normal limit*. 


i 


imniART AND CONCLTTftOWB 

The contention that surgical treatment of 
polycystic kidoev I* sddom ; If ever Indicated 1 * 
erroneous. Complication* with polycyitic kidney 
nhich require surgical treatment, occur fre 
quentlv The estimation of renal function is of 
fundamental importance in determining the prog 
nos* and the advisability of operation. Because 
of the anatomical conditions present in the poly 
cystic Lidnrv retention test* of renal function 
usual! v give a better Index than excretory test*. 

Evidence of marked disturbance of function of 
both kidney* such a* is Indicated by a value for 
area of 50 to 60 mflligrami or more for each 100 
cnbuc centimeters of blood, usually will contra 
indicate surgical treatment except a* an emer 
gcncy measure. When complication* exist fcn one 
kidney whkh would Indicate oephrectocm It I* 


essential first to determine whether the degree of 
function of the other kidney b sufficient to sustalc 
life. Bilateral renal deformity visualized by Intnt 
venous or excretory urography should serve In 
many case* to call attention to the po*cbffity cf 
polycystic disease. It should also serve to male 
evident the comparative degree of function In 
either kidney and so govern the type and the 
advisability ol operation. A polycystic kidney 
where a cHmcal dlagnoau of renal t umo r had been 
mode, ha* been removed not Infrequently The 
most common complication requiring surgical 
treatment, occurring with polycystic kidney fa 
diffuse or localized Infection. Diffuse, subacute 
renal infection may have an Inridkwi onset, and 
there may be but few localizing symptoms. Read 
pain b a common symptom and Is uroally des- 
cribed a* a doll ache although It may become 
acute. It may be caused either by excessive renal 
weight exerting a pull on the renal pedicle, by 
intracyadc or external pressure, or by' infection. 
Puncture or enucleation of one or more lore cysts 
mar serve to ameliorate or eradicate pain. H*mi 
ten*, nauaily of moderate degree and Emfted 
duration may become copious and long con- 
tinued. Such hematuria b usually the result of 
intncvatic hemorrhage with rupture of the cyst 
Into the renal pelvtt. Excision or enudeatk* of 
such cysts usually will suffice to control the 
hxmorrhage. Should destruction of the bdnev 
be extensive or accompanied by secondary fnfec 
tioc, nephrectomy may be necessary Other com- 
plication* observed with polycyitic kidney art 
renal calculus, neoplasm, tuberculous, and hvdro- 
nephrosb. The value of the Rovsmg operation, 
which wa* conceived for the purpose of removing 
pressure by the cysts on the remaining renal 
parenchyma, still remain* undetermined. Theo- 
retically It has much In Its favor Unfortunate^ 
secondary Infection or a persistent urinary firioh 
may develop following the operation oecesatatb* 
nephrectomy If sudi complications could be 
obviated, the procedure might well merit farther 
consideration. It b difficult to evaluate the remits 
obtained In the few cases In which the Rovs bg 
operation wa* successfully earned out Although 
many patient* lived for a long time after opera- 
tion, this b equally true In cases in which mrgmii 
treatment was not employed. 
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A TWO STAGE OPERATION FOR FISTULA-IN-ANO 

J HALL ALLEN A-B, il D ahd BENJAMIN HASKELL, MD Phhadeuhia 

From tW Dfpwtjw*! oi Proctoiotr d tb« SorjioU Serrle* of Dr Thocwj A Sailer* Jeff«r*oo llufleil CoD«*» IWiftil, PlukddphU 


AN important feature in the surgical manage- 
meet of fistula in-ano is the prevention of 
deformity of the anal sphincters with con 
sequent impairment of their function- That some 
degree of Incontinence following operation for 
fistula was a frequent complication in the past is 
evident by the fact that one frequently heard the 
opinion that some impairment of sphinctenc f unc 
tjon was to be expected. Today interference with 
anal continence should not follow operation for 
fistula. It is our belief that this can best be 
achieved by a two stage operation, and this report 
presents our experience with this type of procedure 
w 366 cases of anal and rectal fistula. 

All descriptions of the operative technique for 
fistula emphasize the necessity for a careful 
localization of the internal opening in the internal 
and complete varieties and for the determination 
of the various ramifications of the fistulous tracts. 
The latter are then completely excised or incision 
tad proper drainage will be sufficient when tracts 
extend deep Into the pelvis, laterally into the 
buttocks, or anteriorly into the groin 
To eradicate the infection completely and to 
remove the source by winch the fistulous process 
has been maintained, the overlying tissues must 
be completely severed. This will mclude the ex 
ternal sphincter where the internal opening is 
found near the anal margin in a fissure or anal 
crypt, and also the internal sphincter where the 
internal opening is In or above it. It is generally 
held that the external sphincter may be cut 
through with little fear of disturbance in function 
so long u the muscle is severed at right angles to 
the direction of its fibers. Whenever the external 
•phincter 13 severed doe regard must be given to 
the disturbances that may follow if satisfactory 
union of its ends does not tale place. Proper 
function of thosmusde is essential In maintaining 
dosing tonus of the anus. The internal 
*phmcter is far from adequate in performing this 
Junction. Mattl estimated the importance of the 
external sphincter as maintaining 60 to 65 per cent 
of the total dosing tonus, since, when its influence 
Is remo\ ed, the Internal sphincter acts peristaltic 
*°d mam tains only a transitory resistance to 
a dilating force. He found that the internal 
sphincter assists in closing the anus by mechanical 
pot reflex stimulation of its Intramuscular plexus 
the perns tent tonus of the external sphincter 


Various methods have been advocated and are 
in use for dealing with the anal muscles. With a 
grooved director passed through the fistulous 
tract and m ternal opening the overlying tissues 
and the sphincter are incised (1) Or the fibrous 
tract may be excised and the muscle severed at the 
point where the internal opening is found (3, 5 
77 In both types of operation nothing further 
is done to the severed muscle except to av old too 
firm or prolonged packing The muscle ends rare- 
ly heal by direct union a small amount of re- 
traction of the ends always follows severance of 
the muscle and, as a result, a variable amount 
of scar tissue fills m the space. Depending upon 
the firmness of this scar tissue or its amount in 
relation to the anal canal and muscle, sphincter 
function will be normal or impaired. After ex 
cision of the tract, Martin removes all over 
hanging tissues, even if a portion of the sphincter 
arc is sacrificed He finds that this flattened scar 
will present an even surface for the remaining 
portion of the sphincter to contract against giving 
a surprising degree of coDtroL Buie emphasizes 
the importance of properly packing the wound 
and states that a solid block of scar tissue will 
form throughout the extent of the wound. The 
anal sphincters wfll then grow to the scar tissue 
and dose the anal canal efficiently 

Less frequently radically different procedures 
have been mentioned- The cut ends of the sphinc 
ter may be sutured to the deeper musdes, the 
internal sphincter or levator am (11) If the 
muscle must be cut through laterally Longacre 
suggests that the sphincter be reconstructed by 
three or four mattress sutures. 

These procedures prove satisfactory in the 
majority of cases. Occasionally however in spite 
of careful postoperative care the resultant scar is 
irregular and distorted, and cannot act as a suit 
able fixed point against which the sphincter maj 
pulL Some degree of incontinence, therefore 
follows. Perhaps these untoward results may be 
due to variation in the structure of the external 
sphincter As Hiller pointed out so well the ex 
ternal sphincter consists neither entirely of fibers 
encircling the anus, nor of fibers extending 
antero posteriorly, but is a mixture of the latter 
type with fibers encircling the anus either 
anteriorh or posteriorly, in varying proportions 
His work showed, further, that the springing 
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•part of the cut muscle endj, the factor affecting 
continence, b, in part, prevented by the fixation 
of tbe sphincter muscles to the thin and mucous 
membrane by the fibro-eiaitic termination! of tbe 
longitudinal bowel coat, aa well aa by the fiber* 
of tbe external sphincter which coarde the anu* 
pojterioriy and end In the levator ani muscles. On 
this baai* be explain* the advantage of cutting the 
sphincter at a second stage when i t ha* become nrm- 
ly fixed to surrounding ftructure* by fibnxts tisane. 

Buie suggests a multiple «age operation in very 
extensive and com pi tea ted fistula, where wide 
spread diaaectioo and much lots of tiiaoe is 
necoaary In such cases, the aternal sphmeter is 
not severed until the wounds external to it have 
practically filled in. However a two or more 1 tare 
operation hat not been generally advocated. In 
1907 Pennington described ius to called “set an 
method for operation on fistula to p re s e rve tbe 
contour of tbe anns aa well as its muscular func 
tlon. Briefly tbe method was as follow* Over a 
grooved director in tbe fistulous tract, an incision 
was made from its distal end to a point dose to 
tbe anal walL Tbe knife was then turned and an 
incision made on the proximal tide of tbe tract, 

salmon • back-cot'’ A seton was next passed 
through the opening entering tbe bawd and tied 
loosdy around tbo tissue remaining and un- 
divided. The seton consisted of a narrow strip of 
giuse which was replaced in 71 hours, when the 
wound was redressed, by another of one or two 
strands of heavy silk or linen. Later when the 
wound had filled in and healing had extended 
down to the thread, the tusuea, previously un- 
divided, which md tided tbe sphincter were then 
cut through and through. By operating thus, 
P ennin gton found that no deep sulcus was left to 
mutilate tbe anus, as frequently followed the 
usual plan oi dividing the muscle. Tbe Internal 
opening in its relation to tbe tract could be altered 
so that the muscle would never need to be cut at 
an oblique angle to its fibers. The theoretical 
objection that there would be constant reinfection 
from the setonlied tract, which would prevent 
healing, waa never proved by his practical ex 
perience. It is a modification of this “seton 
method which we have and wfQ describe. 

Tbe two stage operation, employing tbe seton, 
has not been used routinely in every case of fistula. 
A comlderabie proportion of fist ulje are very super 
fidai In tbe perianal tissues, and addon of the 
tract requires little removal of tisaoe. A small 
number exist as a direct tract in the rrndlme both 
Internal and external openings, opposite each 
other For these types, exdnon of the fistulous 
tract with immediate indsfim of tbe musde down 


to the internal opening will be adequate. Almost 
half of tbe case* of fistula, however are much 
mare extensive and In these a two stage opera ton 
is found necessary 

Of 166 patients, this operation was performed 
in no. Tbe severity of tbe fistulous process 
varied widely Twenty-four were of the “horse- 
shoe type,” bilateral tracts communicaimf either 
anterior or posterior to tbe ami canal One 
patient presented 14 external openings. Sixty 
two bad two or more external openings. Eight 
gave both dmkal and histological evidence of 
tuberculous infection. In ooe patient with a 
positive blood Wassermann, histological e x a mln > 
tlon of tbe tissue strongly suggested a sypUlitk: 
process. In another the listnlons tract com- 
m on Rated with a postanal dermoid cyst 


OPERATIVE TECHNIQUE 

The importance of definitely locating the in- 
ternal opening ha* been pointed out previously 
Tbe injection of a solution of methylene bhie (two 
parts) and hydrogen peroxide (one part) wffl 
identify tbe branches of the tract and, usually 
tbe Internal opening Occasionally this has 
temporarily healed over and tbe dye doe* not 

r ar In tbe lumen of tbe anus or rectum- As 
tract is dissected out of its bed, the pomt *t 
which it communicates with the bowel can then 
be detected. Since tbe Internal opening is most 
frequently In tbe base of an infected or torn 
crypt, or fissure it is advisable to explore thoae 
crypts In the portion of tbe anal canal whkb ad- 
joins tbe proximal parti 00 of tbe tracts. As Buie 
suggest*, it occasionally U necessary In this ap- 
proach to cut down 00 tbe crypt in order to locate 
the internal opening beneath lL 
A grooved director Is inserted into"’the tract 
through its external opening and passed as far as 
It can go with ease, Tbe tissue* overlying the 
director ore incised. The director can then be 
made to pass further along a tortuous tract tmifl 

the bowel wall U reached. The ba» of the fist olons 

tract is completely dis sect ed out, but only a* »r 
as tbe bowel wall. A bed of healthy tisaue is thus 
left to facilitate prompt healing In like mannff 
ail tbe tract* are dissected away and, as * 
they will *□ communicate with each other 0 * a “y 
at a point a abort distance before the main branch 
enter* tbe bowel Two or more internal openings 
are uncommon, but, when they do occur are 
treated in the same manner A flex ib le probe a 
passed from within the anus through tbe intem-U 
opening Into the wcwiai and bent so a* to m™ain 
jn place. Tbe proximal par tlon of the main tract 
remains, at this stage, dissected free from lt» t* 0 
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but itill attached to the bowel wall. This is now 
severed from the bowel wall as dose to the muscu- 
lar coatias possible. The probe which has been 
kept in place through the internal opening is now 
threaded with a double strand of heavy silk and 
the latter drawn through the opening and out in 
the wound It may be found that the direction of 
the tract and its internal opening has been at such 
an angle to the fiber* of the muscle that when the 
musde ii cut through, the incision will not be at 
nght angles to the fibers. If this occurs, the tissues 
lateral to the opening are based to one side or the 
other to permit of cutting the masdes in the de 
sired direction. The silk thread is now ready to be 
tied. It will be noted that the only tissues within 
the grasp of the ligature are the sphincter and its 
covering of skin and mucosa. Before tying the 
thin strip of skin and mucosa that would oe in 
contact with the thread is pulled up and cut away 
thus exposing the mtude fibers. The silk Is then 
tied against the muscle snugly but so as not to 
cause constriction It now surrounds onh the 
musde, which has been left undisturbed (Fig 1) 
Cutting of the musde is reserved for a second 
stage. About i }4 inches of the ends of the thread 
are retamed to permit of its ready identification. 
The wound is now packed in the usual manner 
Thu packing is removed in 72 hours. Occasional 
ly, only a portion is removed at this time, and the 
remainder on the fourth or fifth day The wound 
is then dressed dally or every other day In the 
alter treatment which is most important care is 
exeraaed to avoid bridging of the sides of the 
wound and the formation of pockets. A finger 
passed along the base of the wound will aid in 
thu. Subsequent packing should be carried to the 
depth of the wound, but inserted lightly Fre 
Qnentiy after 3 to 3 weekj all packing is discarded. 
At these dressings, the thread is grasped with the 
forceps and moved to and fro slightly to prevent 
it from adhering to the tissues m contact with iL 
If for any reason it Is desired to change the seton 
this may be accomplished by tying a ligature 
above the knot of the seton tn jtlu cutting on the 
opposite side of the knot and, as the old one is 
drawn out, the new one Is pulled Into place 
The extensive dissection necessary in these 
operations hss removed considerable tissue from 
the lateral and proximal (under) surfaces of the 
external sphincter It hnt, thereby been essen 
daily deprived of a certain amount of its fixation. 
To lever the muscle at the same time would per 
mlt the cut edges of the muscle to retract and even 
dip somewhat into the open wound. Since 
*^veral weeks are required for the wound to fill In 
*ndbea] the musde ends become adherent to and 



Fi* 1 Sr hem«ttc drawing t ho win* the relation of the 
teton to the rounds fiben and operative wound. A Extern 
ove cavity after direction of fistulous tracts and their 
removal as fax as bowd walk B, Fiber* of external sphlne 
ter muscle exposed. C Heavy dlk ligature, the seton, pots* 
In* into anal canal, through internal opening and out into 
woend then tied in place to aurrourad sphincter muck 
If Internal opening is above the internal sphincter the 
ligature will aunrxrod both muscl e *. 

embedded in the wound. No degree of union of 
the edges could be expected, and, in addition, a 
deep sulcus may remain in the course of the sphinc 
ter fibers. The muscle ends are fixed in a mass 
of scar tissue but, because of the deformity, this 
scar tissue often does Dot provide enough anchorage 
for the musde to pull against and partial or 
even complete impairment of its function will re- 
sult TberOleof the external sphinc ter in maintain 
mg anal continence has already been mentioned. 
As the wound heals and the cavity fills in it will 
be noted that the spaces on the under and lateral 
surfaces of the sphincter have been replaced by 
scar tissue. The musde now is well supported, 
probably more firmly than before operation. 
When the filling in process is complete, there 
remains only a small sm us the bed of the seton. 
This tract extends actually only under the musde 
from its external margin. The patient Is now 
ready for the second stage of this procedure 
Lc. severing the sphincter muscles (Fig 2) 

The tissues immediately surrounding theligature, 
as well as those en aided by it, are infiltrated with 
novocain in 1 per cent solution and a small curved, 
probe tipped grooved director is inserted through 
the tract from its external through ft* internal 
margin. Then the musde fibers overlying It are 
severed from above downward. This enables the 
operator to be exact in making the mdrion at a 
right angle to the fibers. The base of the tract is 
gently curetted and any small bits of mucosa or 
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IT* « Schematic dnwtof of * tnorrcm tcclioc to 

ihcr* Lhr rrttLbr d tb» •rtn« to th« ti»Ki d tK« «r-l 

nail Tlit ttptore ■nmwBdt both at trail md hi total 
•ptuocto mairU-» with the intern! opening of tbt fltfnloui 
cm city lopenor t the Utter onnck. The muctm ind ihln 
cxrvcnnj the tphinctrT h* t beenfaci»ed»otf»tfi(*tnre»ur 
nnjrrcb only toe mujcle £ben 

granulation tissue that overhang the wound edge* 
arc cut away A thin strip of packing it inaertcd 
into the wound, which is usually not over a half 
inch deep m its greatest diameter Because of the 
firm support to the muscle, the severed ends 
separate very slightly or they may remain prac 
tkally In contact with each other In either case, 
it is necessary to pass a swab to the base of the 
wound so that healing takes place from the hot 
tom Healing is complete in about s weeks. 

The muscle ends mav unite directly but, as a 
rule they are jermed together by a thin partition 
of scar Lnsue Union is usually quite firm and 
there is Little deformity In the contour of the 
muscle. As a result function is practically nor 
mal By not allowing the ends of the severed 
musde to re m a in widely separated for a period of 
weeks, during which these ends may become em- 
bedded in the edge* of the operative wound and 
by delaying severance of the muscle until it is 
firmly supported so that its severed ends are 
kept in place we find that good union without 
deformity with good 1 unction can be achieved. 

It may be claimed that this two stage procedure 
can be earned out a* satisfactorily without the 
use of the silk or linen ligature the so called 
acton. This has not been toimd true In practice. 
The seton serves primarily to Identify and to keep 
patent the internal opening until It fc» ready to be 


dealt with. When not used, the mucosa may ck® 
over the Internal opening as a result of the ade- 
quate drainage distal to it Then, when the 
muscle Is ready to be severed, the original intertill 
orifice cannot be accurately determined. Careful 
dissection will then be necessary to locate It, for 
the Importance of eradicating this focus Is ap- 
parent This dosing over of the Internal opening 
may be deceptive In that it will suggest that tbs 
portion of the fistulous tract has healed. But the 
small tract under the musde will still be present 
and serve ai a /oca! point for the development of 
another fistulous process. The setoo, therefore, b 
of value not only in locating the internal opening 
for the second stage of opera tkc, but permits this 
second step to be done with ease and, as pointed 
out, will allow us to transform the direction of the 
tract when occasionally necessary so that the 
musde can be severed at right angles to Its fibers 

nnniAiY 

The importance of the external sphincter m 
maintaining anal continence Is pointed ouL The 
necessity for avoiding deformity with impair ment 
of function of the sphincter musdes folkrrrng 
operation for anorectal fistula Is emphasised 
The operative technique for a two stage eperatkn 
for anorectal fistula is described In which the 
musde* art not severed and the Internal fistulous 
opening not dealt with until the second sup- 
Good union of the musde ends without deformity 
and with good sphl net eric function was thereby 
achieved in rig patients thus treated. 




BIBUOORArm 

BrcaavK, Wmw S. Open tire Sarjrry Vol v 
p. iSj. PhB»drlphia W B tkaoden It Co 19M 
*. Bon, L. A- Spry bm. N America, 19*7 W 
« D*o*cx, Coajlei Joror rWtok 0/ lb* Ann* “ 
Rretnm. rhlbdelpUi F A. D» ti * Ox, 19*7 
4_ Ijtwaid*. F S. lancet, ioiS, May 67J 
c Qajtt 3 G Dbcesei of lb* Rect*— 

Coice. Vol. 1, p. jji FiiiitWpMii 
dea k Co 1913- „ , 

6. ITniJi, R. 1 Saif , Ornec * OUb, 1 W 

7 IIiucwwax Loots J Ilsndbook of Dwo** * 

Rectum Sc Look C. V Mosby Co »9»> . 

8 Hath, IIiiu-ooi. Qkjotid by Hitler Dtsckw 

lodir f. Chlr 1009, d, 7°- 
9. lUrrm, Cnurra F Am. J Sari toil D***** 
10. Poomtoro* r R. RectBm, A*o« ud M ^ 

— * ■ • ‘ p Bhlhtoc * Co I9*J- 


S tr r iciA , W E. New OVtm >1 k S. J C-*L ***** 


DeTAKATS MACKENZIE CIRCULATORY DISTURBANCES OF EXTREMITIES 655 


DIAGNOSIS AND TREATMENT OF CIRCULATORY 
DISTURBANCES OF THE EXTREMITIES 1 

GEZA DeTAKATS 11 D-, M-S-, FACS akd WALLACE D MACKENZIE, OlB JLD., ChIcaoo 


P ROGRESS in the field of peripheral vascu 
lar diseases can be exported only when 
adequate methods for testing peripheral or 
cuJatlon are systematically employed and when 
the value of various therapeutic procedures can 
be estimated not only by the subjective and often 
suggested impressions of the patient but by ob- 
jective functional teats. It is the purpose of this 
paper to give an outline of such methods of exanu 
nation and treatment that have proved to be of 
value, without attempting to cover the extensive 
and often confusing literature on the subject 
The material up to date consists of 100 cases of 
proved peripheral vascular disease and does not 
include a great number of examinations on pa 
tlents m whom peripheral circulatory disturbance 
was suspected but not detected. 

Outline or examination 
When n patient s complaints such as cold 
hands and feet, pale cvanotic or hypenemlc ex 
tremibes, tingling ana numbness af the acra, 
burning and freezing cramping on walking or at 
night, suggest a circulatory disturbance, a sys- 
tematic investigation of the peripheral vascular 
status Is indicated 

The peripheral pulse Is estimated on the basis of 
three. It is palpated at the dorsum of the foot, at 
the inner ankle in the popliteal fossa and below 
Poupart s ligament in the lower extremity In 
the upper extremity, the digital pulses those of 
the radial, ulnar, and cubital artenes and finally 
the subclavian artery are sought- A difference of 
symmetrical pulses is significant and may mean 
an aneurism an arteriovenous fistula or a partial 
or total vascular occlusion in the periphery 
Absence of pulse may be present immediately 
after a severe injury to a limb but does not neces- 
Urtly mean injury' or thrombosis of the main 
Artery Such segmental spasms of large vessels, 
«Wlj the femoral have been described by 
Kuettner One of us has seen several cases m the 
v\ odd War on the Serbian front Die spasm is 
relieved by heat within a few hours and the cold 
pallid limb may regain Its normal appearance 
Absence of pedal pulses is not infrequently 
Present in older patients, overwhelmingly men 
who suffer from peripheral arteriosclerosis. Such 
patients may’ hare no complaints at all and their 


feet are warm. Adequate collateral circulation 
had developed during a slow gradual occlusion 
of the main vessel From a standpoint of func 
Don their peripheral circulation is compensated 
An absence of pulse does not necessarily mean 
that no blood u earned in that vessel, as a rigid, 
calcified vessel : unable to transmit a pulse ware 
may still permit an even trickling of blood to the 
periphery' 

The surface temperature is estimated at various 
levels of the limb either with a thermocouple 
galvanometer or with a mercury skin thermometer 
The latter is sufficient for practical purposes. 
Absolute values are meaningless as so much de 
pends on room temperature, amount of perspira 
tion and outside temperature. Measurements 
should be taken If posable, in a room not warmer 
than 22 degrees Celsius (70 degrees Fahrenheit) 
as otherwise the warm room will amply transmit 
its temperature to a cold extremity Excessive 
perspiration a frequent sign of increased sym- 
pathetic irritation lowers temperature by in 
creased Joss of heat The value of akin tempera 
ture readings is limited to (1) sudden drop in 
temperature of one extremity as a sign of made 
quate arterial inflow This can be well estimated 
with the palm of the hand which easily detects 
differences larger than degree centigrade (a) 
marked differences between the temperature of 
symmetrical areas on two extremities, (j) a rise 
in temperature after various diagnostic measures, 
which aim to relieve vaso-constnction such as 
typhoid vaccine and novocain block. 

Postural changes of color Dependent rubor and 
pallor on elevation, furthermore pallor on eier 
osing the elevated foot (18) are a sign of dimin 
isbea arterial inflow to the capillary bed. Older 
patienU howerer may hare a dependent rubor 
on standing without any serious disturbance of 
circulation. 

The cutaneous histamine reaction. One of us 
evaluated this method elsewhere (6) When his- 
tamine add phosphate Is injected intradennally 
not more than oicc. bang used at a time a 
characteristic vasodilation occurs around the 
wheal the arterial flare The flare is due to 
a reflex vasodilation of the arterioles and is 
absent when (1) there is not enough pressure in 
the skin Vessels to fill up the dilated arterioles 

Ca i rr r rf lj UrtOaU School. 


1 From tb* Fcrfpfecnd Circulatory dUJc, DcjJrtwat o( S*r*»T 
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(2) when in arterial spasm exists, which the 
histamine cannot overcome, or (3) when the 
cutaneous nerve* have degenerated following 
peripheral nerve injury Introduced a* a routine 
measure In patient* with manifest or suspected 
peripheral vascular disease the tc*t gives tne fol- 
lowing Information 

x In patient* with frank gangrene the lowest 
level of safe amputation I* determined although 
a normal histamine response only guarantee* the 
jtatus of cutnneou* circulation. Circulation of 
bone mi) be impaired at the tame level. 

s The improvement or standstill of the periph- 
eral circulatory statu* can be determined during 


the course of conservative treatment 
1 In 1 begi nnin g embarrassment of arterial 
inflow the dda> or absence of the histamine 
reaction around the ankle rim an early warning 
4. In vascular ipnam* tne reaction is negative, 
but such reaction* may be made positive by any 
measure that 1* known to relieve vessel spasm. 
These will be doomed a little later 

Tit cnciQcmetcr Pochon • oscfllameter when 
the reading* are charted according to our method 
(Fig 1) determines the narrowing or occlusion of 
the mam vessels. The ahape and height of the 
cone determined at different levels at the *ame 
extremity and compared with reading* at sym- 
metrical levels of the other extremity gives an 
exact picture of arterial inflow through the huger 
arteries. Rendmgi taken above and below aneu- 
risms or above and below arterial occlusions 
demonstrate the amount of inflow and the site 
of the lesion. Contrary to the histamine test, 
the osdlkcmeteT does not determine tbs extent of 
collateral circulation. 


Racntinoiepial aamnation. Flat plates re 
veal caldbcatscm of peripheral vends, the extent 
of which is sometimes surprising compared with 
the lack of dimcrnl signs and symptom*. The chief 
enem) of the adult diabetic, arteriaaderasb, can 
be demonstrated eariv in juvenile diabetics (si) 
But such findings do not determine the ade- 
quacy of circulation and can be used only as an 
adjunct m determining the peripheral vascular 
status. Much more information can be gained by 
visualising blood veasels after the injection of 
opaque substances such as topar, tklodan, or 
tharotrast (Fig 2) In our work the first two 
substances have been used. The indication* 
should be limited (1) to aneurisms, both trau- 
matic and congenital, when the sire of the sack, 
the site and number of communications and the 
development of collateral circulation can be 
visualised and helps to outline the plan of opera 
tloo (2) to patients with marked organic ob- 


struction as In certain stages of Boeigerii disease, 
when the Heat of sympathectomy Aright hare to 
be abandoned because of the extent of organic 
vascular stenosis (3) to cases of peripheral embo- 
lism, to determine the exact site of the embcftn, 
if otherwise undetermined. 

EiaxinaiieHj not rouiuttiy cmpiojtd but which 
may prove to be very valuable In certain patients 
are 

1 Electrocardiogram, which is taken before 
every sympathectomy 

» Blood volume and blood viscosity when 
polycythemia is suspected. Blood volume may 
differentiate between an early polyuytbrtnu and 
Buerger s disease. In the latter the blood volume 
Is below no rmal. 

3. Ophthalmoscopy The status of retinal 
veasels may give a valuable indication as to the 
status of the peripheral vascular system. 

4- Plethysmograph, constructed by Johnson, 
which may prove of peat value in dinirrl re- 
search problems. 

5 Biopsies of smaller arteries of the hand and 
foot which may reveal characteristic histological 
cha n ge*. 

mFmtKniTxoH oar oicuinc axd tr attic 

VASCULAR OCCLUSIOX* 

In a previous paper (7) the various method* 
employed were discussed and we will present only 
the ones actually employed now in our work. As 
it Is known that the vasoconstrictor fibers to an 
extremity rim in the peripheral nerves, a novo- 
cain block of these nerves will release the arterial 
tree from all central vasomotor influence. In the 
lower extremity the posterior tlbial nerve ii 
blocked at the Inner ankle and the skin tempera- 
ture of the plantar surface of the big toe is deter 
minrd before and 10 minute* after the inieetkn- 
Table I taken from a previous communicxtk®. 
Illustrates the figure* whkh may be obtained sad 
their Interpretation In painful, vasospastic sm- 

E tation stamps, the femoral or sciatic nerves 
ve been successfully blocked. On the uRW 
extremity according to the involved areas, the 
ulnar the median nerve, or the brachial plena 
have been blocked and the increase in 
temperature to the normal vasodilation leva 01 
33-35 centigrade was determined. 

As most of our patients are am bo tat cry te*t* 
with typhoid varying, spinal or 
anMthesja have not teen employed. Betties, 
these method* are open to critidsm. . 

The use of vasodilate* drugs such as theonro- 
min anjini trite and acetylcholine as a therapeu- 
tic test b wdl established but does not give wen 



DeTAKATS, MACKENZIE CIRCULATORY DISTURBANCES OF EXTREMITIES 657 


PERIPHERAL CIRCULATORY RECORD 


Name Mr*. G K. 

Skin temperature S 
t 

Pulse 
Popliteal 
Post tibia! 

Dorsalis pedn 

Histami n e teat 
On boil of o to 3 
Above knee. 

Belov knee 
Middle of calf. 

Ankle 

Other finding* 
Right Left 


Age 63 

Sudden drop it upper 
third oi left thigh 
Right Left 


Diagnoil* Diabetic gangrene 
Blood pressure- 160/90 
Blood volume — - 
Blood count — 

Blood viscosity — 
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Temperature of left big toe 
Before novocain block *5 C 
After novocain block rti C 
Obstruction index 33 — «6*-6JJ 


Below knee 

0000 Above knee 


Room temperature 13 C. 

Risumf Organic vascular obstruction with hardly any superimposed spasm. Skin 
temperature* and histamine flare* Indicate level of amputation on left at upper 
third of thigh Right leg painless bat is in danger of future gangrene. 

FT*. 1 Record used In the Peripheral Circulatory CHnlc, North we* tern Unhvnlty 
Medical School Blood volume, blood count* and blood viscosity are deter mined In 
case* KL'pAdoai of polycythsemla. A majority of patient*, afflicted with Buerger’s dis- 
ease, have high red counts, high viscosity of the blood and low hlood volume. Pulse 
■nH hhtamlne reaction are estimated on tie basis 0/ three. The oscfBometric readings 
are plotted on a graph give much more informs bon t h an the customary oadflo- 
roetrie Indvr. The graph the size of osdTIitinns (vertical figures) plotted 

against the p icas me* in the upper cuff of the instrument, expressed in pt lUrm tter* oi 


mer cur y In this patient, the osdltnmetric curve is fairly normal at the tight thigh, 
very flat at the tight snide No oscillations are present on the left leg, both below 
and above the knee. The «Mn temperature Is expressed in centigrade*, and meas- 
ured with a mercury skin thermometer The hh ts mtn c flares are drawn in 3 degrees 
of intensity marked, diminished, and abaenL The temperature of the left big toe rose 
very slightly after the Injection of j cubic centime ten of 1 per cent aolntlon of pro- 
caine hydrochloride into the posterior tihlal nerve. The maximum rise in temperature 
deducted from the normal vasodilation level of 33 C. (Mortem and Scott), fibres a 
high obstruction index of <Lfl. The graph Illustrates the method of detenninlng the 
peripheral vascular statu* on an ambulatory patient 


w accurate idea of the spastic element as the determination or to e raornt levee 

nerve block. The effect of heat on osollotnetric or amputation 

rca clinp^ or his tamin e response is another pos- It fs not within the scope of this paper to discuss 
•ible approach to the problem which we have the indications for amputation Instead we wish 
occasional!) employed. to emphasise our methods for arriving at a dea 
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TABLE L — DIAGKOSTIC VALUE Or POTTEKIQE. 

tibia l block 
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Udo Mrm lie Inkctba vffl oot rrprcwnt nautmU nt- 
odfUlwn, la aai patients re-rre fclxii have to b* per 
formed at k h^tcr levd 


hot is to the site of amputation. There his been 
much coofimoo and uncertainty on this point 

When an snrouution Is d coded cm, wc sys- 
tematical]) employ the tests described, the pulses 
are palpated surface temperatures are read, the 
oscillometer and histamino reaction are employed. 
Most i»eful are the surface temperatures and the 
histamine reaction, the results of which coincide 
roost often {Fig ij OsdBaroetric readings would 
generally indicate a higher occlusion of the main 
vessel but this is easily explained by the develop- 
ment of a luffident colls t era! drcuktloo distal to 
the oedunon. Thus, foe Instance, in midthigh 
amputations the femoral pulse Is often absent, 
the osallometrfc readings are rero at the upper 
third of the thigh, but the shin temperature read- 
ings and the histamine response clearly Indicate a 
sudden change b circulation at a certain level an 
the thigh 

A negative histamine flare is mainly i»efal in 
insuring us ■ gainst too low amputations, while 
a positive flare may not insure os of enough dr 
cuhUod to take care of the healing of the stump. 
One must also know that arculatkrn m the bone 
not subjected to the beneficial action of muscular 
masaagr a often impaired at a somewhat higher 
level, as proved by infected sped mens (4J 

In spite of the fid that we have amputated Just 
as low as possible with the help of these tests not 
one single reamputsdoo was neccawuy during the 
last 3 years. Another interesting fact was the 
frequent finding of infectious gangrenes doe to 
osteomyelitis at the tors in diabetica, as first 
stressed by McKJt trick and Root These patients 
do not require an amputation at slD, as the 
gangrene Is not on a d roils t ary basis, and coo 


TABLI tL — Ct-ASSOrrCATtOlt OT PTRUTrUAI. 
VASCULAX 6TXDI0UES 
^ B. 
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servative treatment, with minor amputation* la 
often successful 

OLAastncAtrcrr or yasctiax 

sytd*oueb 

Table HI gives a working date fra tlon of these 
disorders. Gbvtausly with increased know ledge 
00 the subject, certab ewsentisl, “primary* *- 
siocs will be grouped with the syndnraes of 
known etiology It must be also erophuried that 
organic lesions sriQ almost ta variably produce 
superimposed fanctkmal dijtmbonces and that 

vessel spasm, If repea ted too of ten, will tmdoobfedly 

bring aoout organic changes. WUh the beb of the 
tests described it Is pcwdble to differentiate the 
organic from the spastic element. 

4 Ot{0*ic ioirti The fint group of cr pi* 
teakros, the congenital soo mabet, have o*™ 
studied and desorbed b detail (8) Oar maierisj 
now consists o i 11 cases. Early recognition and 
radical surgery offer the best hope for cor*. In 
most cases, there are sboormal arteriovenous 
communications, which are too narrow to gw* 
any thrills. Early recognition depends 00 (i)b- 
awed surface temperature of the affected doe 
(») hemlhypertrophy o t the affected limb 
always present) (3) the presence of mbed 
(arteriovenous') blood In the vascular dffat»u«-*j 
whfch mar be recognised by the co lor of t he Wood 
or exactly by determinations of cu/^tn 
with the \ an Slyke apparatus The vwaafiiatloa 
of blood vessel* of the affected side rosy tad U* 
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TABLE m. — VASCULAR ANOMALIES (it CASES) 
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surgeon to a direct attack of the anomalous com- 
munications. Radical exdsion may be supple- 
mented, if necessary, with obliterative Injections. 

In the second group, the word injury has been 
used in a more general sense. Frost bite even 
though the initial Injury may seem to localize 
only m one finger or toe, frequently produces 
endothelial changes in the vessels prcudmally to 
the acra. Thus, patients extremities, If amputa 
twn becomes necessary, are removed far too low, 
and several reamputations are usually made be- 
fore the adequate level is reached. Histologically, 
cushions of cellular masses, a true granulation 
tissue, accumulate below the endothelium pro- 
duce damage of vessel permeability and are 
responsible for all other changes such as medial 
ttdema, perivascular reaction, thrombosis and 
perineuritis (10, 1 1) This vascular reaction is the 
typical response of the vessel wall to all other 
forms of infur} electric, chemical bacterial or 
^Hergic, and It is for this reason that the histo- 
logical picture of Buerger 3 disease is so similar to 
that of frost bite. That these organic changes can 
a £*m produce reflex vascular disturbances Is 


most likely and thus a viaous circle is established 
Bums, but particularly electric discharges, may 
produce vascular damage which xs hardly esti- 
mable at the time of injury Thus an electric cur 
rent may simply roll up the mtlma of a large ves- 
sel and produce thrombosis at a distance A 
repair man on an elevated line, who received 
repeated electric shocks and in addition, worked 
in extremely cold weather without gloves showed 
a marked obliterative endarteritis of the fingers 
Vascular damage due to lead or arsenic is not 
well known, but does occur since moonshine 
liquor frequent!} contains both metals. Our 
material contains 4 cases of this sort. 

We shall skip the discussion of traumatic 
thromboses aneurisms and pressure necrosis, as 
little of new data has accumulated on the subject 
Blood vessel visualization however, has added a 
great dead to the rapidity and ease with which 
these formidable surgical problems can be at 
tacked. The amount of collateral circulation fol 
lowing compression of the proximal feeding ves- 
sel, must be studied before a permanent arterial 
ligature Is undertaken 
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TABLE IV — VASCULAR INJURIES (xx CASES) 



Tbe third group of infiammalcry vascular rear 
dons b a most difficult subject It ha* already 
been stated that the vend wall always resporufs 
with the nme type of reaction no matt it what 
the original Injury b. We hare observed pe 
ripheral vascular disturbance* due to ■yphlh*, 
paratyphoid, rheumatic fever and a very rare 
case cd tnbercnlou* arteritis in ft colored girl 
arterltb ba» been described In typhu* fever 
eholcT*, bacterial endocarditis, and streptococcus 
leptkannia. It b very probable that thrombo- 
angiitis obliterans, justly called Bag ger 's disease, 
will be gradually *pht up into diseases of known 
etiology and with It ipedfic treatment will become 
p ossi ble. The rik of ergot in producing perinh 
oral vascular disease has also been re-empha 
died (14) Any attempt to clasdfy and separate 
tl^se inflammatory arteritic reactions an a 
histological bads b of doubtful value as ipedmens 
gained at amputations or seldom through biopsy 
contain the veaseb in a terminal ttage of throm- 
boab, obliteration, and partial rectnaHration. 
Ne’-vrtbeJeaa, blopriea of mailer arteriei often 


yield conclusive evidence of the specific nature « 
an arterltb. Tbe endothelial proliferation, whether 
the Infectious agent comes from the adventitia or 
from the blood stream, seems alwayi the mod 
important reaction. That some of these recurrent 
attacka of arteritis and phlebitis are on an afleigk 
basb b very likely as the mall adwnrithl and 
fobinthnal patches of fibrinoid degenerati on and 
granuloma have all the earmarks of hyperergic 
mflammatioo (it) Many of the so called case* 
of Buerger’ » disease may be rheumatic In nattnv- 
It has been our hnpresdem that vascular inflam- 
matory reactions are usually seen in patients wits 
bypo pWic resseb, lymphatics, astheni a. 

in tin foitrtk pvuf erf degenerative process* 
belong the renlk arteriosclerotic and dbberio 
gangrene* and pregangrenous state*. ktca t 
pathologist* agree on a separation of atheroma- 
tous, lnthnal plaques from the type* In 
medial calcification b the primary lesion. Tnt 
development of adequate collateral chrnlaooo 
will depend on sufficient cardiac reserve sod col- 
lateral veaseb capable af dilatation. A dmeren- 
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TABLE VI — DEGENFJLVnVE PROCESSES (17 CAS^S) 
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nation o( these degenerative processes from late 
siages tf Inflammatory reaction with aefir forma 
two a not always passible particularly la older 
patients l-rom the standpoint of prognosis and 
treatment however the Important point is 
whether the vascular obstruction fa chiefly organic 
and irreparable or whether aoperimpoied spam* 
are present, whxh may be relieved 
An Important disdnetloo must be made In the 
diabetic gremp between gangrewn states that 
are primarily doe to ohatrnatlon of the larger ves- 
sels, and gangrenes doe to Infections usually 
osteomyelitis of the toe*. While the former group 
requires mafcir amputations, the latter should be 
treated b% incisions and wide drainage or minor 
arapa tat four. Because of the frequent inflam- 


matory reactions b diabetic tissue, surface tem- 
perature readings may be misleading The th- 
iamine reaction is most tntful to determine the 
level of areola tocy Insufficiency 
B Functional dUttcrh&u.*i (j) I tttw 
i/ojwi. The dkgoosfa of Raynaud • disease. J 
pure spastic occlusion of the digital srteHesjdtn 
unknown etiology should be made only srhensh 
secondary vascular apaams can be eaduded. Ton 
Is Important not only because the removal 0* the 
primary factor may bring about a dramatic core, 
but also because major operations m the * 7 ®' 
pathetic nervous system are unnece ssary and *> 

not result in core in the secondary forms. 

The trartssecUoo of the scalanus antkus nrosc* 
in patients with eervkal rib (1) the freeing up 
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TABLE VIL— VASCULAR SPASMS (RAYNAUD’S SYNDROME)— (a6 CASES) 
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TABLE VUL — VASOFARA LYTIC ritENOMEN \ (6 CASES) 
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tbc cauda equina and the roots m a spina bifida 
occulta (9) relieve vascular spasms of the extrem 
Idea. Tre-operative DOvocain block, with tem- 
porary relief from spasm in the affected parts give* 
the bat indication for the relief to be expected. 

Tabes, syringomyelia, sclerosis multiplex should 
be excluded from the possible causa of an angio- 
spasm. Spastic hemiplegia and an ten or polio- 
myelitis show in some cases, a marked vascular 
spasm, relieved by peripheral nerve block. A 
traumatic perineuritis, folkrwtng fractures or earn 
mild contusions, prod oca painful circulatory dls- 
turbanca An amputatsoev- neuroma Is respon- 
sible quite ofteD for the cold cyanotic stumps, 
which are so often unoecewarify reamputated. 
Any localized vascular disease arteritis, arterio- 
sclerosis, thrombosis. may produce an additional 
spasm of the vessel, sirnulnting sometimes, a 
purely functional disturbance. Of the endocrine 
disturbances, a low metabolic rate with some other 
evidence of hypothyroidism has been found not 
Infrequently in women around the menopause 
Posilbly a pluriglandular hypo function Is at play 
but thvrcad medication h remarkably efficient In 
relieving these spasms and warming up cold bands 
and feet. The spastic amends of stonecutter*, 
which occurs as a remit of the vibration of the air 
hammer (jooo-rooo a minute) cramped position 
of fingers and, In addition, a prolonged contact 
with a cold tool, Is not Infrequently seen in the 
Indiana limestone district {5) W e have observed 
00c such case. Intermittent attacks of cramp* in 
the musculature of the calf in excitable, high 
strong individuals may be one of the early signs 
of intermittent hypertension. The reaction of 
p *t writs of such a temperament to adr en a hn , bat 
or constriction of the arm Is frequently Inverted 
(jo) 


\\ e have enumerated only such secondary vas- 
cular spasms as have coroe under observation 
there may be more. But an effort should be nude 
to exdude all known etlo logical factors before the 
diagnosis of a true Raynaud s disease ts made 
The situation here is similar to that discussed pre- 
viously in connection with Buerger s disease. With 
Increasing knowledge of specific causa tire fic 
tors, the Idiopathic syndraroa became mere tod 
more infrequent. 

1 l aso^valyns The some observation tp- 
pUa to etythroroelalgia, a very rare disease (3) 
Our 3 cases all had a polycythretnla and thus 
are secondary vasodilate tions. Characteristic cf 
erythromdalgm are the attacks of burning sensa- 
tion In the presence of Increased temperature of 
the acre which Is relieved by elevation and cold 
baths, but greatly aggravated by heat. The dug- 
noils of acrocyanosis, a syndrome poorly under 
stood, but supposedly due to a paralysis of small 
veins with Intact arterial inflow was made In 3 case*. 

The classification given may need revision from 
time to time It serves its purpose bv outlining 
therapv which Is sometimes etiological, bat mare 
often, because of our mager knowledge of the 
causative factors, simply symptomatic. 

TOEATUXNT OF PE* 1 nit* VL CTtCUT-VTOKT 
DISTDSBAXCES 

In the congenital type of arteriovenous fistula 
early radical operations, preferably done In sev 
erml stages under regional amatheiia, have been 
roccesarul in our experience but late cases show 
such irreparable damage to the tuoca that a 
permanent cedana or even gangrene cannot al- 
ways be averted. . 

In burns, frost bite and electric injurie s, an a* 
acute spreading infection is present, the greatest 
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conservatism is indicated. Efforts to increase col 
lateral circulation should be promptly instituted 

In metallic poisoning by lead or arsenic, the 
established methods used m freeing the body from 
these substances have shown remarkable improve 
ment in the vasc ular changes. 

In traumatic anetmsms the obliteration of the 
sick with temporary or permanent pronmal liga 
ture seems the safest procedure Complete exci 
sron of the sack with end to-end arterial suture 
sacrifices too m a n y collaterals. Our experience 
during the World War with the latter procedure 
was not favorable. 

In fl a mma tory reactions if a specific agent can 
be found or if autogenous vaccines are available 
are treated etiologi calls 

In Buerger s disease with its unknown etiology 
non-specific foreign protein therapy Is still the 
most efficient treatment. Whether it should pro- 
duce some reaction and fever as originally sug 
gtsted or whether small sub reactionary doses 
are sufficient, a debatable. In addition, factors 
that aggravate vasomotor changes such as nico- 
tine, cold, psychic insults are possibly elimi 
rated. The disease has all the clinical and histo- 
logical earmarks of a hyperergic inflammation 
before this subsides no surgical therapy should be 
instituted. Infected teeth and tonsils are removed 
not so much to influence the process in the vessel 
but to prevent further sensitization A generous 
use of vasodilators, chiefly theobromine with 
luminal, often gives subjective relief Fhvsio- 
therapy if adequately and consistently given us 
valuable Outside of contrast baths, exercises and 
whirlpool baths, the moat helpful device Is thr 
fiectnc cradle, which must be used continuously 
at night, and, m acute cases day and night 
The temperature should be around 100 degrees 
Fahrenheit. When the inflammatory reaction 
•nbsides with resulting stenosis or obliteration of 
the arteries and there is a demonstrable spasm of 
the collateral vessels, a sympathectomy may l>e 
considered. Of 10 cases only y were adydsed to 
have an operation 1 refused and In 3 the results 
have been indifferent . , 

The degenerative lesions heavy plaques 01 the 
mtlma calcified stenotic vessels can naturally 
not be influenced Much can be accomplished 
however by Increasing the motor power of the 
heart and raising the normal but preylously high 
blood pressure to a level uhlrh insurrs enough 
inflow against the Increased |>rriphcrm resistance 
That particularly in early nm-s Hip progim^ h 
not bad is amply demonstrated by many olen rvn 
Hons where gradual olnl ruction of the main 
artenes, In the presence of adequate cardiac func 



IT* j Jllood vrssd visualization In a patient with nor 
mal irtrrUl tree Notr the cubital artery with the recur 
rent hranche* around the elbow, tbe radial Intcrosana and 
ulnar arteries. \ lapfe phlelolllh U vtitblr medial to the 
radial artery 

tlon Is followed by a compensation of the Impaired 
circulation In spite of absent peripheral pulse 
the foot of such patients is warm of normal color 
and tolerates cxcrcLse 

Desensitlzatlon of the foot with alcohol Injcc 
tlons Into sensory nerves has Ixrn practiced by 
Smllltwick and WTiltc Wc have only 3 jmtients 
In this series in ychom this method yvas used The 
sensory nerves are exposed alioy e the ankle be 
low the point where they give their last motor 
branches and Injected with alcohol Iloth 
tut lent a obtained complete relit f at the time but 
*K»t ti legs had to lie amputated months later 1 be 
greatest objection to the method Is that it 
destroys lmjiortant collateral arteries along the 
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nerve* and tint the anesthetic foot, which b 
usually gangrenous already may be exposed to a 
great deal of injury and spreading infection. 1 

Morphine should be used as sparingly as pos- 
sible. Sometime* one u able to improve drcula 
tion to a great extent, bat meanwhile the patient 
has become a drug addict and will complain of 
pain fox which there is no objective evidence. 

When an amputation becomes inevitable it 
should be urged with the greatest emphasb and 
executed under a low spinal anrathesia at the 
proper level The passive attitude of many 
physician* in regard to amputation, has caused a 
great deal of unnecessary suffering or even death 

TxtATWtvr op ruvcnovAL vascular 
OCCLUSIONS 

When the cause of vascular spasm b found In 
definite irritative tenons, such as cervical rib 
occult spina bifida, and amputation neuroma, the 
removal of these factors produces gratifying 
results. Inpatients with cntmlgm, following mOd 
Injuries, the decortication of the inflamed, hyper 
grnlc nerve was followed by a maxing improve- 
ment in s of our own cases. Some diseases of the 
central nervous system, such as tabes, syringo- 
myelia, may exhibit visceral or peripheral vascu- 
lar spasms. These findings, together with attacks 
of crises may necessitate the advice and co- 
operation of the neurologic surgeon. Early cases 
of hypertension sometime* complain of “ibeu 
matte* pains in the muscles, cramp* in the calves, 
as a symptom of vessel spasm. In such patients a 
thorough medlati examination b indicated. Young 
women before puberty and women near the cli- 
macteric may exhibit marked vasomotor trri 
tabffity if the basal rate U low. adequate thyroid 
medication has been found almost specific, ml 
though the disturbance b probahly pluriglandular 

Most important are local ■na tn mtnl chang e* in 
the vessel wall that produce reflectoric spasms In 
the same vessels and in the collaterals. We have 
already touched on this problem m discussing the 
treatment of Buerger ■ disease When we regard 
Buerger • disease as a sensitisation of the entire 
vascular system to some unknown and perhaps 
non-ipeafic agent, the logical treatment b to quiet 
down this allergic reaction, and then. In a com- 
pleteh' quiescent stare, if there b still demon- 
strable vessel spaam in the new collaterals, per 
form a sympathectomy These obliterated, healed 
arterial segments act as a nerve plexus and a coo- 
thmoas source of abnormal vascular reflexe*. 

TVrr i« I till • rr™^ Vn bn hXntlMI 

t h* inw I by Rod iM Brr—n iThitllidtr twMi— 
tfca l— wriitKa Ifl— »l •btJa'itm mo S n km. 


Removal of such obliterated artensl segments hss 
been suggested. We have had no experience 
with IL 

The dbgncab of a true Idiopathic angiospasm 
Raynaud s disease can be made only when ill 
secondary forms of spasms have been excluded. 
The mfla cases may be treated with conservative 
measures of physiotherapy and vasodilator*. Bat 
In the prog rtJal ve forms, sympathetic rangOo- 
nectomy effects a real dlnkal cure. In tact, we 
believe that when Raynaud s disease b Dot bene 
fited by sympathectomy the diagnosis must be 
revised and a secondary type of spasm searched 
for While there b a great deal of controversy ss 
to the peripheral, load or a central cause for 
spasm in Raynaud • disease the dinldl results 
with such an operation are moat striking. That 
the results are not equally satisfactory In the 
hands of tome Burgeons may be due to (i) im- 
proper selection of cases, (*) incomplete epera 


tlons. 

While technical details have no place In thu 
paper of the many approaches suggested in the 
literature, we prefer an extra neritooea] spprcach 
through the anterior abdominal muscles to the 
lumbar sympathetic chain. Following the removal 
of the chain the result b noted, the other limb 

S used as a control and only if the results tie 
te b the other rhgin removed. 

For the cervicothoradc sympathectomy which 
requires the removal of tha stellate, first and 
second thoracic ganglia, the posterior approach 
with resection or the first and second rib and 
transverae process b used. Here again ccly cw 
side should be removed at the first operation, and 
careful poat operative study should determine 
whether the operation b worth while. 

That an ahaencs In improvement ii not due to 
the fault of the method can be Hlastrxtedby 
stating that rbalns of lymph ves^b, lymph 
cdaruV fibers of the endotboradc of prevertebol 
tasda have been taken for the sympathetic chain- 
Therefore, a histological control of the removed 
specimen b Important, 

In the vasodilator disturbances, pofycytwemis 
must be firit excluded (f) Secondary ysjo qUaU 
tioca, fust as secondary vascular spasms, are maa 
more frequent The Improvement of theWcod 
picture in treated polycythemia Is followed, by 
relief from the burning pain In the extremities. 
In the true erythrorneWgla, which Is very rare, 
radium packs stem to ewer the meat rehti 
acrocyanoais, a porafysla of the small venule* 
arid to exist (nJT The dbra* b 
progressive, but rather disturbing to Jbe patot- 
Our personal obaerrstloos wculd mjiest a p«ru- 
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ittry disturbance but because of the impoMibilitx 
to administer active preparations b} mouth wc 
have not drawn any therapeutic conclusions. 

SUiniABA 

This brief outline of peripheral vascular dis 
turbauaa illustrates the large number of etiologi 
cal factors that have to be considered m order to 
arrive at adequate therapeutic measures. The<o 
patients are not medical or surgical cases. The\ 
may require orthopedic, ophthalmologies! or neu 
rologic study Only the combined effort of group 
•tudy will result in accurate diagnosis ana sue 
cesxful treatment. 
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nerves and that the anrsthetic foot which U 
usually gangrenous already may be exposed to a 
great deal of Injury and spreading infection- 1 

Morphine should be used at sparingly at pos- 
sible. Sometimes one it able to Improve dxcula 
tlon to a great extent, but meanwhile the patient 
hat become a drag addict and will complain of 
pain for which there it no objective evidence. 

When an amputation becomes Inevitable It 
should be urged with the greatest emphajfa and 
executed under a low spinal ametthena at the 
proper level. The passive attitude of many 
phynaaru in regard to amputation, hat canted a 
great deal of unnecessary suffering or even death. 


When the cause of vatcular spasm it found in 
definite irritative lesion*, such at cervical rib 
occult spina bifida, and amputation neuroma, the 
removal of thete factor* produces gratifying 
result*. In patients with cnutnlgia, following mild 
in j uriei, the decortication of the inflamed hyper 
rmic nerve wat followed by amaring improve- 
ment in j of our own cases. Some diseases of the 
central nervout system, such at tabes, syringo- 
myelia, may exhibit visceral or peripheral vatcu- 
lar spasms. These fin din gs, together with attacks 
of crises may necessitate the advice and co- 
operation of tie neurologic surgeon. Early cates 
of hypertension sometimes complain of rheu- 
matic 1 paint in the rrrotdea, cramp# in the calves, 
a* a symptom of veasd spatm. In such patients a 
thnrrmgh mer Ural ^ramlir t fra l* huticate d \oung 
women before puberty and women near the cli 
marten c may exhibit marked vasomotor irri 
tabflity If the batal rate is low. adequate thyroid 
medication hat been found almost specific, al- 
though the disturbance is probably piungtandnlar 
Most important are local anatomical changes in 
the vessel waD that produce reflectoric spasms in 
the same veseefa ana In the collaterals. We have 
already touched on this problem in discussing the 
treatment of Buerger ■ disease. When we regard 
Buerger t disease as a sensitisation of the entire 
vascular system to some unknown and perhaps 
non-specific agent, the logical treatment is to quiet 
down this allergic reaction and then, in a com- 
pletely quiescent stage, if there is still demon- 
strabfc vessel spasm in the new collaterals, per 
fonn a sympathectomy These obliterated, healed 
arterial segments act at a nerve plexus and a con- 
tinuous source of abnormal vascular reflexes. 


Removal of inch obliterated arterial segments bis 
been suggested. We have had no erperkrre 
with it 

The diagnosis of a true, Idiopathic anglcapasm. 
Raynaud t disease can be made only wbenafl 
secondary forms of spasms have been exdoded. 
The mild cases may be treated with conservative 
measures of physiotherapy and vasodilators. Bat 
in the progressive forms, sympathetic gangfio- 
nectosny effects a real clinical core. In fact, we 
believe that when Raynaud s disease is not bene 
fited by sympathectomy the diagnosis mat be 
revised and a secondary type of spasm searched 
for While there is a great deal of controversy as 
to the peripheral, local, or a central cause for 
spasm In Raynaud • disease the clinical results 
with such an operation are most striking That 
the results are not equally' satisfactory in the 
bands of some surgeons may be doe to (i) Im- 
proper selection of cases, (i) incomplete opera 


tiocts. 

While technical details have no place in this 
paper of the many approaches suggested in the 
literature, we prefer an extraperitcneal approach 
through the anterior abdominal muscles to the 
himbar sympathetic chain. Following the removal 
of the chain the result is noted, the other Emb 
being used a* a control, and only if the results are 
definite is the other chain removed. 

For the cervicothoradc sympathectomy which 
requires the removal of the stellate, first and 
second thoracic ganglia, the posterior approach 
with r esec tion of the first and second rib and 
transverse p roc es s is used. Here again only one 
side should be removed at the first operation, and 
careful postoperative study should determine 
whether the operation fa worth while. 

That an absence in imp rov em ent fa Dot due to 
the fault of the method on be fOustrsted by 
stating that chain* of lymph vessels, lymph 
glands, fibers of the endotbaradc of prevertebol 
laida have been taken for the sympathetic chain. 
Therefore, a histological control co the removed 
specimen is important. 

In the vasodilator disturbances, pdycythxmla 
most be first excluded (1) Secondary rasoaiati 
tiens. Just as secondary vascular spasms, are mum 
more frequent The Improvement of the mood 
picture in treated polycythemia fa followed by 
relief from the burning pain in the extremities. 
In the true erythromeUlgia, which fa '^7 r * J j e ’ 
radium pocks seem to offer the most reoef to 
acrocyanosis, a paralysis of the small vrtrak* a 
said to exfat (16) The disease fa not palnM « 
progressive, but rather disturbing to the 
Our personal observations would suggest a p> 
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ceasfully resected the pylo- 
rus for cancer, Wolfer had 
introduced gastroenteros- 
tomy and Hahn had per 
formed nephrectomy 
The Annals at its incep- 
tion had the distinction of 
bang the first journal in 
the English language de 
voted delusively to sur 
gery , and under the editor 
ship of Pilcher and his 
English associate Keetly 
it attracted the principal 
contributions of both 
American and English sur 
geons Among those ap- 
pearing m the first volume we read the names 
of Fenger Gibney, Park, Senn and Wier of 
the United States Fenwick and J Hutchin 
son, of England, and Shepherd of Canada 
Here appear Parkes’ great article upon Gun 
shot Wounds of the Small Intestine and Ros 


well Park s Fat Embo- 
lism In the seventh vol 
ume we find Senn s monu 
mental contribution on in 
testmal obstruction and 
resection CnJe appeared 
in 1891 and William Mayo 
in 1893 The list of its con 
tnbutora during this half 
century is the roll call of 
America s greatest sur 
geons To maintain a jour 
nal through fifty years upon 
suchaplane toadmitnoth 
ing cheap and tawdry, to 
insist upon scholarly pres- 
entation and scientific truth 
in all contributions to have served so efli 
ciently the changing science of surgery' re 
quires on editor with courage culture saen 
tific attainments and ideals- To Lewis 
Stephen Pilcher American sui^ery' owes 0 
great debt Allen B Kanavel. 



Lewis Stephen Pitcher 


the routine examination 01 
PERIPHERAL BLOOD VESSELS 

T HE tremendous amount of study which 
has been devoted to the question of the 
peripheral vascular diseases during the 
past few years ha s resulted in the accumula 
tion of a mass of valuable data One impor 
tant result of the study is the knowledge which 
leads us to believe that there are thousands of 
people who have advanced peripheral vas- 
cular disease and never have any impairment 
of function which brings them to consult a 
doctor The result of this is an increasingly 
conservative attitude in the treatment of pa 
tients who develop gangrene or symptoms 
from their peripheral vascular disease For 
Hie past 15 \ears the treatment of the condi 


tion known in this country as thmmbo 
angiitis obliterans or Buerger’s disease has 
gradually become more conservative Con 
siderable impetus to the conservative treat 
ment was given by Meleny and Miller in 1925 
when they showed the great tendency for the 
spontaneous development of a collateral or 
culation in this disease Their studies also 
showed that there was not the same tendency 
m cases of arteriosclerosis Their work has 
been amply confirmed Unfortunately and 
perhaps as a result of their study of the col 
lateral artcncs, there has remained a more or 
less hopeless attitude concerning the treat 
ment of arteriosclerotic conditions of the ex 
tremities Recent studies seem to indicate 
that this is the wrong attitude and that with 
proper treatment the artenosderotic patients 
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can often establish a circulatory balance which 
will allow them to resume useful and active 
occupations without the necessity of amputa 
tion In the Vascular Disease CUmc at the 
Cincinnati General Hospital we are adopting 
just as conservative treatment for arteno- 
sderotic patients as for any other type of 
organic arterial disease 

Another important outcome of the recent 
intense interest in peripheral vascular diseases 
Is the great importance of recognising these 
conditions early and the institution of meas- 
ures which will materially reduce the incidence 
of those accidents which often result in proc 
esses with which the reduced circulation cannot 
cope and which may require amputation of the 
extremity The simple measures of warmth 
to the feet avoidance of injury and infection 


the care of the skin vascular exercises, and the 
optimum level of the resting extremity have 
been repeatedly stressed Recently there hai 
been a revival of Interest In the use of an Inter 
rmttent negative and positive environments] 
pressure as a means of promoting the ettsh- 
lishment of an active collateral arterial circu- 
lation 

Now it becomes an important duty to teach 
the medical profession to examine all of the 
peripheral pulses and to endeavor to estimate 
the vascular sufficiency particularly of the 
legs, in the routine examination of all patients. 
The preventive measures applied as a result 
of these studies will undoubtedly lessen 
materially the serious surgical condiUons 
which arc now arising from unrecognized 
peripheral vascular disease. Mokt R Run. 
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ROBERT CALVIN COITEY 

W E think of pioneers in relation to the development of the material 
resources of a new country subduing a wilderness of forests and plains 
but there have always been spiritual pioneers who despite the un 
accustomed surroundings of a primitive country, through their own resources 
develop a genius for meeting human problems 

So Dr Robert Calvin Coffey with romantic real organized himself, if one may 
to speak of it, because his campaign was individualistic, and not only m pioneer 
days but all his life attacked surgical problems which had tried the courage and 
resources of the best men m the surgical profession from the time that surgery 
began to do its part in alleviating the miseries of mankind Large in mind in 
body, he was great m courage and in desire to help those who appeared doomed 
to a life of misery or to untimely death 

We think with admiration of the Cavaliers who came into Virginia and the 
Carohnas and Georgia, and who themselves or through their descendants in 
fluenced so greatly the material social, and spiritual development of America 
and left Indelible impress on scientific progress— Ephraim McDowell J Manon 
Simms WEB Davis and many others 

Dr Coffey was bom October 20 1869 in Caldwell County North Carolina 
He received his education in the local schools attended the Globe Academy and 
later went to Kentucky where in 1892 he was graduated from the Kentucky 
School of Medicine at Louisville 

On graduation from medical school Dr Coffey started practice m Moscow a 
BmaD town in the mountainous district of northern Idaho A year later he re 
turned east to Junction City Kansas, to marry' Miss Clarissa Ellen Coffey, who 
recently had moved to Kansas with her parents from Lenoir North Carolina 
and who was of the same stock as himself, with the same basic education and the 
same ideals for living After they were married they traveled on together to 
Moscow And to this fine woman wise as few women are wise he owed much of 
his success 

His work m Idaho was that of a country practitioner doing a moderate amount 
of general surgery but he was laying the foundation for the splendid work, in 
671 
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that early day largely experimental which ratal ted to greatly for the benefit of 
misery In 1500 he moved to Oregon and aettled In the beautiful dty of Port 
land, which »u to become one of the great dries of the Pidfic Coast. There 
was at that time In Portland a hospital which had been operated by a group of 
dtiaens and which had been unsuccessful. Dr Coffey told me that the owners 
were *0 glad to get rid of the hospital that they did not Inquire whether ot not he 
had. the money to pay for it, and he was so glad to get something to do that he 
was more than willing to accept the responsibility 

Although Dr Coffey had rid ted us in Rochester on several occaskms I 
first met him, really to know him Inigos at the annual meeting of the American 
Medical Association in Portland At that time he chartered a steamboat and 
took about two hundred of us on a beautiful ride on the Columbia River and one 
of its wide tributaries. It was a great group of men on the beat that day from 
Chicago Boston New York Philadelphia, and all parti of the country Too 
generous In hi* hospitality to count the cost of the boat trip Dr Coffer 00 that 
occasion unconsciously made us aware of his capabilities and of the many Ideas 
he had in. mind for scientific progress 

Too poor in those early years to develop such a laboratory as he needed his 
experimental work was carried out with small equipment and little aid He 
a tucked one surgical problem after another 

Dr CoSev was markedly Individualistic, but u time went on be gathered 
around him In Portland a fine group of men who were devoted to him, developed 
an excellent modern hospital and const* tentiy played a great part in the develop- 
ment of surgery not only in the Northwest, but of America and the world. He 
was In constant attendance on medical society meetings In aB parts of the couu 
try and abroad and he always contributed to the success of the meetings, pre- 
senting papers on subjects that had baffled the profession. Always welcomed by 
his ctmiifatt abroad. Dr Coffey on his last visit to Europe, not Vmg beloro his 
death, was received with signal honor In recognition of hfa great contributions to 
surgery 

I shall not go into the details of Dr Coffey’s contributions to surgical progress, 
for Instance the removal of the head of the pancreas and the Joining of the 
pancreatic duct and the duodenum k the transplantation of the common bUe duct 
Into the duodenum the extirpation of the urimry bladder for carcinoma radical 
pToetdurta for the removal of carcinoma of the rectum and the lower tlgmovi 
Hb work on the transplantation of the ureters into the sigmoid and tectum, 
which he carried out with success, waa dxwic. This operation ha* been adopted 
by surgeons throughout the world, making it possible at last for the miserable 
unfortunates bom with exstrophy of the bladder and those with Incurable le«kh>{ 
fistulas of the bladder to be restored to well-being and enabled to take up their 
Ufa work 
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With his rest for living and accomplishing Dr Coffey was a man who might 
not have been able to grow old cheerfully, and time is inexorable It perhaps 
would have been difficult for him to adapt himself to the limitations brought by 
years, to accept the demands of the new generation, seizing opportunity to 
develop a world of their own When travel b\ airplane came into operation, be 
welcomed It with great enthusiasm It fitted m with the mmd and spirit of the 
man, it was conquering new things. And when death came to him at the age of 
sixty four as the result of an airplane a cadent, tragic end to a great life, he was 
after all, leading on as ever a pioneer in a new field of scientific progress 

William J Mayo 



THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


I N hi* excellent booh 1 Cockayne ha* compiled 
in one *hort volume prartkafiv all of the tads 
that »re known about the Inheritance of akin db- 
tiici The purpo*e of the book I* twofold first, 
to itimuUte dermatologbu not only to collect and 
publish Information about farnflle* with Inherited 
defect* bat *Uo to report l»oUted examples of the 
note defect for on* of the feet* about which we are 
almost entirely Ignorant b the ratio of the isolated 
ci »c* of a delect to the family group. 

The secood object of the book la to enable gtnetl- 
data to tee by the data given what defect* art suit 
able for further ttudy They can then collect more 
Information to elucidate «nc (pedal problem. 

There art fifteen chant era The introductory 
chapter nrriewa the aobfect of MenddUn inherit 
a tux The other chapter* are denoted to phytlolngi- 
cal abnormalities, metabolic error*, error* of de- 
velopment of elastic tUtue, dyskerstoeet, ect odermal 
dystrophies. abnoemsUtia of the teeth and nafla, 
disorders of growth, vasomotor abnormalities, and 
dental anomalle* #*#od#ted with major dlaorder* of 
development. 

For th* average medical reader, the first chapter 
reviewing the tabled of McnddUn inheritance b 
apt to be * difficult one to follow The remaining 
chapter*, however make moat tot ere* ting reading. 
There are only a few ffluatratiom, but the page* 
of the book are full of tot ere* ting family diagram*. 

Tbc bibliography fa very complete and la suffi- 
cient evidence of the large amount of pain* taking 
work the autboT has expended on thb book. It b 
a book that every derma tologbt and every phyii- 
dan tolerated m genetic* ahould have on hb 
tbdvea. We heartily recommend It. 

Edwaxd A. Qrrvxa. 

P ' waa the original purpose of Clephan and Hill 
to peeper* an dementarv handbook on radium* 
for the nead* of the naming and tech nical stall 
working to connection with the radium therapy 
Aa th* work progressed, It seemed advisable to ex 
pend the subject and thus make It possfhle for the 
book to serve a wider purpose. Tne preparation 
of th* booklet era* undertaken at th* suggestion of 
Professor Rum who ha* written th* Introduction. 
Th# histological aspect* dealing with the db- 


corrty of radio-activity and radium form the In- 
troductory chapter The physical projxrtic* tl 
radium are presented briefly There follow chapter* 
upon the principle* of radium therapy method* of 
applying radium and radon and the complication* 
and contra Indication* of radium thmpy 
The principle* and results of treatment of casco 
of the boccal cavity rectum breast, uterus, *nd 
*kln a* practiced In various American and European 
dinks are discussed. A detailed description of the 
construction of radium needles and tube* and a db- 
euarioo of the care and precaution to h an dB a g 
radium are particularly useful. 

Thb peeaentatioe la one of th* best of *erenl 
recent attempts to review the principle* and tech 
nlqtte of radium therapy concbefv to a tm*H colas*. 
Th# subject f* praented to a dear and accuntr 
manner To phyridans who art Interested la pin- 
ing a brief and accurate lUtment of raditm theory 
thb little volume la highly recommended. 

MaxOrrm- 

P l a volume of <34 pages* Foelde* (JbuiMe* Lb 
fluid and mineral equilibrium to the body *1 
understood today and consider* rather ertmsvHj 
the disorder* In the body which have fluid and 
miner al retention as their theoretical etWock*! 
factor Foelde* beUeve* that cnflep*y edmpa* « 
pregnancy and Infancy migraine, angina periert, 
asthma, aUerrlc d tsetse*, gout hypcrtemloo, P* 1 
nldon* anjema polycytturaib acne mlgsrbi f°T 
oui and ptyc h ic dbturbanca have water »*d Mn 
retention as a common factor to the c*nMt*» <* 
tyro p tom*. Certain constitutional change* and 
are llkewbe attributed to part to Canity tfufa ™ 
mineral balance. The book b filled with dtaoom 
to dinlcal observation* md experimental work 
which support the author’* view*. 

The production of epileptic attack* oxMotau 
be due to temporary accumulation of Aria* con- 
stitute* a bail* for a rational therapy the ata «* 
which b the prevention of retention and mooau* 
don of water and mineral*. Edampria b jr*wen®* 


a* essentially the *atoe problem of storage — - 
cal irritation, and It b possible to reguiite^tai* rot* 
In a manner which prevents retention and the P““ 
can be foQowad out over long period* of time, 
author feds that th* same patioc^"** 

'S-Ti A oKa*S; U to migraine. Exudative dbtbe*b 


*7 e. a c*w»«. n_u r*cr 


As rusmiw 

*r d. r a»yfc»**»a 
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nckeU, and eclampsia of infancy seem to be dif 
ierent manifestations of similar water and mineral 
retention m the infant The author discusses /laid 
retention which i* noted after meals in low tem 
pentore* on exercise and on lying fiat all of which 
hrmf on attacks of angina pectoris. Allergic dis- 
ease! are attributed to a basis of general predis- 
position and retention of fluid*. A vfdoue cyde 
consisting of retention of liquids with contraction 
of small arteries explains hypertension- The patho- 
genesis of primary an emu is presented as achlor 
nydria and retention of fluids and swelling resulting 
in increased haemolysis. 

The author discusses constitutional types which 
are underlying factors in the production of these 
disorders the aqueous type bong one which has a 
tendency to store water and salts the aalinous 
constitution is the second type and it is character 
bed by retention of salts but not with great amounts 
of witer and it is commonly met in people with 
decreased elimination of hydrochloric aaa by the 
stomach. The hiru dine constitution is distinguished 
by an Instability of the water and mineral content 
of the organism while the euhydnc type fs considered 
the optimal balance. 

All of these conditions are treated by an anti 
retentional diet which has no specific qualities but 
SenertSy consists of a liberal amount of proteins 
and nudeoprotelds a moderate restriction of carbo- 
hydrates a severe restriction of fata a restriction 
« liquids, and a free utilisation of the natural 
*ources of all vitamin es. Mineral intake is not 
emphasized, M. Hjduteh Buel 

“THE purpose of this volume is not to present a 

A treatise on any part of the broad field of a rug 
rtphy but rather to emphasize the need for dose 
c °nriation between the urologist and the roent 
genoiogist and to show by the actual reproductions 
of many films what the roentgenologist may expect 
to find In the presence of various lesions ana to 
indicate the proper Interpretation of the shadows 
which are present 

Despite the wealth of urographic material which 
u to be found in recent texts on urology sod radio! 
°Sy the work of Lower and Nichols 1 offers additional 
valuable information on all the roent gen oym phi c 
Problems of urinary tract diagnosis. A brief but 
*®flidently comprehensive, history of the doelop- 
of various phases of urography Is given The 
i® par taut points in the roentgenograph! c exam inn 
kon of the urinary tract are stressed. Examination 
« the male urethra bladder ureter and Lidnevs is 
“•etissed In a dear concise manner and valuable 
In technique and mode of interpretation 
*ro properly emphasized- A moat Instructive chapter 
(iea b with the indications for a roentgeno graphic 
JrJ^^biation of the upper right abdominal quadrant 
following 371 pages comprise an atlas of excel 

t Srcwn or tk Urrn*r 3 rtr*. 

k. r \ Cl. lt ,l Jl«in»jd 1 L Md-K nD,r VC. a. 
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lent roentgenograms with accompanying case history 
summaries of a moat instructive nature. Special 
attention is given to urethrography a rather neg 
lected field, and cystography Intravenous and ret 
rograde py dograpby is discussed in detail and many 
Illustrations serve to depict the outline found in 
every’ type of urinary pathology This volume de 
serves the attention of urologists in. general both 
for thorough academic instruction and as a text for 
continued reference. Vafcrar J 0 *Couo» 

'T'HE fourth volume of The Practitioners’ library 

a 0 f iledmnt and Surgery 1 is a consideration of 
non traumatic surgical conditions The book fa a 
compilation of material written by twenty authors 
and covers discussions on local infection! neoplasms 
in general, regional surgery and surgery of the 
various glands of the body The book is arranged 
systematically is concisely written although some 
of the chapters appear sketchy The volume is 
profusely illustrated, which fs a great boon to the 
average practitioner for whom this volume is in 
tended. All in all a wealth of material is covered and 
should be a valuable addition to a surgical library 

The chapter on surgery of the pericardium heart, 
and the great blood veasels by Beck U worthy of 
espeaal commendation. It brings forth in a com 
paratively few page*, our present knowledge of this 
important and most interesting surgical specialty 
\nother interesting chapter worthy of considers 
tion is that by Wangensteen on disease* of the 
peritoneum mesentery’ and omentum His post 
operative treatment of peritonitis is especially in 
te resting in which he recommends the Introduction 
of * Levin tube passed through the nose with the 
employment of suction as obtained by water ai 
phonage whereby distention Is eliminated and vom 
iting disappears. Koonta a chapter on hernia offers 
more perhaps than most textbooks or systems cov 
ering this very important branch of surgery 
Koonta s discussion on aUdlng hernia Is a welcome 
addition as this very’ interesting type of hernia ia 
generally given little prominence in most textbooks. 
The chapters covering the surgery of the gastro- 
intestinal tract are rather brief It must be said 
however that only the meat has been preserved, 
all superfluous material having been eliminated. 

On surgery of the prostate gland although this 
volume is published In 1933 one sentence makes 
mention ol the burning of a tunnel through the 
obstructing adenoma with specially designed in 
struments in certain selected case*. The chapter 
on surgen of the pancreas Is not ex ten live giving 
rather a sketchy bird s eye view of disease* of this 
organ. 

rhis book represents a tremendous amount of 
work and effort and Is a welcome addition to one 
seeking worth while information In the tremendous 
field of non traumatic surgery Ea*ix I Gamer 

»Tn riwr mn ’ ra 'i Latm or Xlcorcm Aip sexnar \ot.n— 
\{ver» vravne Lo*4w D Arofcu* 

ihj Oaaqw* i*JJ- 
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T HE third edition of Boyd 1 * Sxrfkal Pali titty' 
presents a number of addition* and revision*. 
The tddltlon* include brief sections on the tne- 
t* bo linn of turnon, chronk: foflicnlar gastritis, high 
temperature death* folkrwbg cholecystectomy non- 
obstructive hydronephrosis and autolytk peritonitis. 
Among the seethes whkh have been altered or en- 
tirely rewritten are those on the action of radium on 
tumor*, secondary Jejunal ulcer acute intestinal ob- 
it ruction cholesterolosb of the gall bladder varicose 
Tein*, and ottdtla fibrosa. The reneralform and char 
acter of pervious edition* ha* been preserved- Thu* 
the choice of material 1* confined to Those a*pect* 
of pathology which will prove useful to the surgeon.” 
There li a cooatant effort to correlate anatomical 
chance* with alteration* In function and the re*nlt 
ant dlnlcal manifestation*. The method of presen- 
tation b uniformly direct and compact- Conse- 
quently the book yield* mocb information of genuine 
Interest to the practicing physician and 1* easily 
read. In the handling of controversial subject* op- 
posing view* are briefly presented and the author b 
neither dogmatic nor evasive to hi* ccnchrsion*. 
Thu* In the section on the thyroid gland RienboTs 
view of the origin of nodule* b accepted on it* merits 
and the author states with refreshing directness that 
"the more 00c stndle* the problem of goiter the more 
ao* is convinced of the mbtake 0/ separating toxic 
adenoma from exophthalmic goiter " The difficult 
cont rover s y on the significance of chronic mastitis 
a* a precancerou* kaioc U succinctly but adeouatdy 
ha Doled On thb ciu cat kin the author b Inclined to 
accept the view* 0] Bloodgood as opposed to those 
of Ewing and Che* tie. With few exception* the Ht 
era tore nas been brought well up to date. One 
might perhaps regret that In the dtsmmbn of the 
theories of shock no mention b made of some of the 
more recent work 00 the subject, particularly that 
of Blalock andjhb associate*. 

In general the book should serve a very useful pur 
pose to students. Internists, and surgeons. Wlthreb 
threly Bttle overlapping It fills In the gap between 
works 00 the purely anatomical and the purely din- 
lad aspects of disease. L* wrote* Jscquo- 

'T'HE book on blood transfusion by Dr Wfldrgans* 
*■ gives a concise general review of the subject 
of transfusing blood. Tbs entire subject U treated 
very well under tlx chapters which are adequately 
ffiustrated. 

After a brief historical account, the problem of 
blood grouping b considered. The various nsssfVa 
does of blood group* are given and the ds s s ffi cxtloc 
recommended tre r Dungem and Hhsxfeld is con 
sidcred in detail. The chief discussion pertain* to 
the hereditability of the blood characteristics and 
contends that the struct ores of A and B corpuscles 
never appear to tha offspring unless they are present 



In one or both parents. The remainder of the chapter 
deals vrith the aggbtbalioQ and luemolrtb of red 
blood corpuscles, and various recommends does ire 
given for differentiating between true and pseodo- 
s grin tins docs. 

in the selection of donor* the Importance and 
necessity ofpreUmlnary cross-* grin tinxtkmi b «*- 
phasfxed. The Indirect me thodsfem ploying known 
test sera) and direct methods (employing cell ■> 
pensions and sera of redpient and prosnectrve donor) 
are given In detail. Emphssb b attached to the Im- 
portance of carrying out these tests before esch trans- 
fualon of blood. 

The effect and fate of the transfused blood art 
also dealt vrith In a special chapter Attendee b 
csIIihI to the fact that the medium by whkh a trans- 
fusion of blood exert* Its favorable Influence b irifl 
a moot question. It b suggested that the benefi- 
cence of a blood tr* Dilution may be attributed to 
the preservation of the transfused red blood crib, 
to recuperation, or to a rapid new fornatke of 
blood corpuscle* in consequence of the sibnilrs 
exerted on the hematopoietic organs. 

Under trchnloue the direct and Indirect methods 
of transferring blood are discussed in detail la 
addition acceptable methods are given for trans- 
fusing Infants and small children. 

■As India Hons, the various medial and surekal 
conditions entailing a loss or Impoverishment of 
or more blood dement* are enumerated. The ccetr*- 
l ndleatloos are given as absolute and rriarir*. Or 
gank heart disease vrith decompensation and scat* 
cardbc dilatation are given as absolute contrs- 
bdlradom. Tbs relative contra -l odkatlooa, whns 
autloc b to be cxrrdsed In transfusing blood, 
pregnancy poeumonla, and severe bronchitis, dtt- 
eases of the kidneys with oflgurla, thrombosis, a** 
thrombophlebitis, and a state of marked cacheua. 

Finally the cases In which severe an d hu ijt- 
actlon* occur are considered. The author repeateay 
emphasise* that fatalities can almost without ra 
cep ticn be avoided by carefully and ■ccuratdvcarTy- 
ing out the necessary preliminary blood typing uu 
cross-aggladnatlon tests. ttBu**. 


T HE first edition of Holt s Diitmitt tj 

CkUikc+P was published b iS^^when pedatoc 
knowledge was b a nebulous stage. Tbrengwrat^ 
socoeedbg yeara as greater ana 
have been made b every branch cf mecEdne ^ 
standard textbook has been revised to keep sinrass 
the “rushing stream of medical progress. Throwt*" 
out this period thb textbook has been 
standard by a generation of teachers and 1 s tucco 
It has probably ta ken no small amount of 
cm the part of the present revision 
as complet* a revision of thb text as theyb* 
dertaken. Eight sections have been rewritten 
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new articles added. No radial departure* have been 
nude m the general plan and structure of the text. 
The book ltd give* one the impression of the old text 
but with a difference. There is a greater rimpliaty 
of description noticeable throughout but nowhere 
better Illustrated than In the chapter on ar t ificial 
feeding. A ample Uocaloric formula isocaloric with 
breast milk is the basis upon which feeding formulas 
arc budL There are just enough reservations and 
explanation* made to this method of feeding for the 
itudent reader to know that not all babies will thrive 
on inch a formula and yet not leave him confused by 
a moltlpUaty of formal**. 

In line with most recent textbooks, a bibliography 
has been added at the end of each cfiapter This of 
course make* It possible for those Interested to read 
the original article* on the aubject described. 

There Is 11 ttie doubt that even the critically minded 
reader will find this book has maintained the high 
»tandard set by the deceased senior authors. In all 
probability It itfll wiH be the recommended textbook 
oy the majority of teacher* of pediatrics. 

Ge*a*d N Kaosr 


'T'HE book on Internal Deroniemenls of the Knee 
Joint by Ttmbrell Fisher 1 is a most excellent 
monograph. It thows a vast amount of careful study 
of dlnlcal pathological, and experimental materiaL 
The anatomy is brief and dear and the illustrations 
excellent The phy*iolog> of the semilunar cartilages 
I* carefully treated and the possibility of regene- 
ration from an experimental and Hfnlrml stand 
point ij considered. The symptomatology of the 
various divisions of the subject Is systematically 

’ Ittuxu. DuiMaonn or m Kjhi Joctt: Pir*moaT 

Tieatkiw 1 n Mown* W mow. By A. O Ttmbc U 
MC UJ, CXB FJLCS^EocJ >d *<1 New York. Tb* W»c 
C^jpuy 


handled. The classification of loose bodies In the 
joint and the Hi nitrations of the various forms are 
dear and understandable. The origin of these bodies 
Is discussed from a dml rsl and pathologic stand 
point, as well as from an experimental standpoint 

In conduxion I would atate that this book merits 
very thorough study and should be in the library of 
every general surgeon TYilliaw r. Gcsbess. 

’T'HE book entitled l/orrog* on& Remedial Exer 
-*■ cues' was written as a textbook on massage and 
remedial exe rcise*. The use of massage and exerdses 
in the treatment of Injuries Is well described. The 
chapter on the use of exerdses in the treatment of 
itin joints is worthy of the attention of everyone 
treating these difficult conditions. 

The author in advising passive movements makes 
It dear whether relaxed or forced movements are to 
be used. The term ‘passive movement” has been a 
scarce ol misunderstanding in the past, as the term 
passive movement has been used for both relaxed 
and forced movements. The only true passive mow 
meet is a relaxed one. 

In order to consider all the subjects for which mas- 
sage and exercises have been recommended many 
conditions are indaded In which maasage and re- 
medial exerdses have few Indications for example, 
hemorrhoids, chronic temsflfitis, enteritis, and dr 
rhosls of the liver These might profitably be 
omitted, and more niastration* added. 

As a whole the work is a valuable textbook for 
those interested In maasage and exercise, and could 
well be used by physician* u a reference book in 
prescribing exerdses. Gnucm Bjcaxd 

* Uuiui aw taTMU tmam; r» Mncu aw Snascst 
C uxx t xjh - By Noil 11. Tidy rtiWrocr; WiDai* Wood t*d Coes- 
peny ox*. 
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T HE efficacy of the Whitman abduction 
method m treating fractures of the neck 
of the femur has been recognized by 
surgeons throughout the world and the pro- 
cedure for the most part generally accepted 
as the standardized form of treatment When 
operators hesitate to adopt this method the 
explanation lies either m their desire to sub- 
stitute a method that will eliminate the long 
tedious convalescence necessitated by the 
Whitman treatment, or m the fact that they 
are perplexed as to the actual effectiveness of 
the treatment m large senes of cases On the 
whole few reliable statistics have been pub- 
lished on the results of this method There 
is not only a lack of uniformity In the tabula 
tion of outcomes, but also a great deal of in 
accuracy As a result the percentages of 
satisfactory and unsatisfactory outcomes vary 
considerably and the lack of accurate data 
reflects unfavorably upon the method of 
treatment As yet the methods devised with 
a view to shortening the convalescent period 
have been used In too few cases to permit us 
to draw conclusions as to their value In the 
light of our present experience the limited 
application of these newer forms of treatment 
and particularly of operative methods should 
be appreciated 

It Is with the twofold intention of reporting 
an accurately detailed account of our ex 
pencnce with the Whitman method, and of 
defining the proper place of operative inter 


ference in treatment at the present time that 
this article is presented We consider that our 
results from the use of the Whitman method 
have been favorable and we shall continue 
to carry out the established principles of 
treatment that have thus far proved of value 
to us 

DESCRIPTION OF CASE SERIES 

Two hundred and fifty' cases of fractures of 
the femoral neck were treated at our clinic 
within a period of 53 years that is from 1908 
to December, 1931 The Latter fs the final 
date used for the basis of an end result All 
cases in our report are listed consecutively as 
they came to our dime for treatment Of this 
number 159 cases were fresh fractures of the 
medial and upper neck, 56 were fresh fractures 
of the trochanteric region in which were in 
duded fractures of the base of the neck and 
35 were ununited fractures The Whitman 
method of reduction was used in practically 
all the fresh fractures ardjoperfltive measures 
were reserved for cases of non union 

FRESn FRACTURES OF THE UEDJAL AND 
UPPER NECK 

Etiology The usual history of a fall often 
due to tripping over a rug was reported by 
the great majority of our patients There was 
onl^ one case of a patbologicnl fracture in our 
senes the origin of which was traced to car 
dnorna of the breast 

la CottpfllmfUwciKifciUlxl t V roc* Ur*-»*r* (Wc 
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Diagnosis In the average case the diagnosis 

E resents no difficulty the syndrome bong wefl 
nown but In the exceptional case in which 
the patient is not extremely incapacitated 
and may even walk without assistance the 
fracture may be overlooked. Six of our 
patients walked for periods varying from 2 
weeks to 1 months following the fracture In 
a of these cases an Incorrect diagnosis had 
been made with the result that the advantage 
of early treatment was lost Attention Is 
called to these cases In which the power of 
locomotion persists in order to emphasise the 
Importance of noting carefully all symptoms 
and signs following a fall in the case of an 
elder!) individual and to stress the impor 
tance of t a kin g roentgen ographic views from 
several angles. Recently Leonard and George 
made a valuable contribution to the roent 
genographlc study of these fractures when 
they discovered that It is possible to obtain 
vertical views of the femoral neck with a 
curved film holder (Fig 1) 

Palkoiory An understanding of the pathol 
ogy of this fracture especially In its relation 
to treatment, 11 essential to satisfactory 
handling of the lesion. 

Certain bone changes take place that most 
be taken into consideration in treating these 
fractures. The first of these is a generalised 
atrophy a variation that is observed in any 
fracture. It a a well known fact that a normal 
bone that has been put at rest for a week 
undergoes a loss of lnnc salts sufficient to lhow 
in a roentgenogram. In a fracture of the hip 
therefore, it is expected that atrophy will be 
observed. Whether the atrophy in the prox 
Imal fragment may be explained by disuse 
alone is a subject of discussion, but it is our 
opinion that this factor In Itself may be re 
sponsible. The head of the femur Immediately 
following the fracture is placed practically out 
of commission musdc pull ana slight motion 
do not produce even a small proportion of the 
strain to which it hat been accustomed. The 
atrophy therefore, may become extremely 
severe and surgeons who have intervened In 
old cases of non union have observed that the 
structure of the bead is practically lost 
In addition to the generalised atrophy a 
certain amount of absorption of bone takes 


place at the site of the fracture. Thu ab- 
sorption is not peculiar to fractures of the 
neck of the femur for m fractures of any long 
bone there Is a definite tendency toward 
absorption of both bone-ends d aring the first 
stage of healing In an ordinary transverse 
fracture of the femoral shaft, which hah 
normally this absorption of bone may amount 
to a quarter of an Inch. It is not mrpngng 
then to find absorption amounting to one half 
or three-quarters of an inch in fractures of the 
neck, even when healing takes place and if 
union is considerably delayed or non-union 
persists the femoral neck maj entirely dis- 
appear The causes of absorption may be 
no rms! incidental to the re-adjostment of 
circulation and the beginning of bone repair 
or abnormal due to excessive use or strim st 
the site of non union, where the bone-ends are 
markedly atrophied and u n a b le to stand such 
•train. 

Th* impacted fraclurt For many years 
there has existed a common misconception of 
the pathology of certain fractures of the fem- 
oral neck. A particular type of fracture has 
been considered to be impacted,” the term 
connoting a certain stability and voluntary 
control of the limb as the result of the pene- 
tration of one fragment into another The 
development of this theory of impaction b 
explained to some extent by Inaccurate fats' 
prctation of the roentgenogram which alw*y* 
abows a foreshortening of the femoral neck 
due to overlapping of the fragments. As a 
matter of fact, true Impaction of the frag 
menta m these fractures does not occur The 
fracture designated as impacted is either <» c 
of the incomplete variety or a compkw 
fracture m which, because of the good P rt * r f 
vation of the capsule and periosteum, only 
slight deformity is present and some power 0 
movement rs retained. It rs potable too, 
that in some case* a slight Interim ctwr^ 
splintering Is present which, by cauxmltte 
motion to be more limited when the 
tighten to protect the affected are* dtmrS 
examination prevents the determination o* 
complete fracture line. The fallacy of thUM£* 
of Impaction la apparent when we cod» 
that In these fractures the posterioro* 
weaker part of the neck is crumpled, whi* 
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front and stronger part being only cracked 
merely buckles but Is not displaced The 
fallacy seems all the more definite when, with 
the lapse of 2 or 3 weeks during the period of 
observation, the fracture line is seen to become 
complete and the fragments loosen 

The early teaching was to leave these 
fractures alone, or to use protection only for 
fear that disturbing the fragments would 
promote non union As a rule these fractures 
when treated by rest alone do not heal, and 
in the course of a few weeks when body weight 
is borne, a alight twist or turn results m the 
breaking up of the temporary' stability At 
this stage however the advantage afforded 
by early manipulation has been lost In the 
infrequent case in which union takes place, 
deformity in the form of shortening ad 
duction, and outward rotation of the leg de- 
velops Of particular significance is the dis- 
turbed relation between the femoral neck and 
shaft, producing a coxa vara. In time, the 
interference with the function of the joint 
leads to the development of arthritic changes 
with their accompanying pain and limitation 
of motion 

The so called impacted fractures practically 
always call for the same treatment as other 
fractures of the neck of the femur Under 
proper care any displacement of the fragments 
is prevented. It is only when there is no dis- 
placement, or In the rare cafle of coxa valga, 
or when the patient 13 extremely elderly, that 
disturbance of such a fracture is unwarranted 

Union Bone repair m the In tra capsular 
type of fracture takes place almost entirely 
by Internal callus formation Contrary to 
the view held by many observers, it is our 
opinion that wherever union occurs there Is 
some external callus formation, although it 
may be difficult to demonstrate it in the 
roentgen film. This is so because its area is 
not represented vividly or because the callus 
is too slight In amount to be demonstrated 
Some indication of this external callus Is seen 
when cases are treated operatively 

The formation of bone in these fractures is 
flow, due undoubtedly to the fact that nour 
ishment and protection of new bone come 
chiefly from the distal fragment m which the 
circulation remains undisturbed. Just what 
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part the proximal fragment plays m osteo- 
genesis is much disputed There are surgeons 
who believe that the head is not viable from 
the moment a fracture occurs while others 
believe that the fragment is nounshed through 
the teres ligam en turn In this connection it 
is interesting to study the findings in anatom 
icai dissections of un united fractures of the 
femoral neck. The proximal fragment, as 
stated, shows marked atrophy of the can 
celloua structure, cortex, and cartilage cover 
mg the capitulum Over the end of the frag 
ment is a heavy fibrous covering or pannus 
which must be removed in order to observe 
the interior structure. To the outer run of 
this pannus are usually' attached the remains 
of the capsule, as well as a new fibrous tissue 
formation that runs out and extends to the 
rim of the acetabulum. This tissue is a new 
formation and is not found in the normal hip 
We believe that it is through this tissue that 
the blood supply comes to the head Just 
when and how long it takes this fibrous sheath 
to form we have not been able to determine 
In view of these findings, it is our opinion that 
the femoral head is always living 
Due to the slowness of repair, at least 6 
months is required to obtain union In the 
typical case. Roentgenograms should be 
token at regular Intervals, and we desire to 
stress particularly the importance of inter 
preting them correctly It is possible to note 
the progress of union about the second month, 
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the shorter fragment shows considerable ab- 
sorption and the edge of the bone shows a 
penciling from atrophy Definite sharpening 
of the comers will be noted causing the frac 
tuned site to have the same appearance that 
a sequestrum does in an osteomyelitis. The 
texture of this fragment contrasts with that 
of the shaft fragment In which there is con- 
siderable atroph} but in which the edge of 
the bone shows only lightly without any heavy 
penciling By the third or fourth month new 
circulation has developed a pons has grown 
across from the edge of the acetabulum and 
new bone cells are present throughout the 
capital fragment 

A great deal of care must be taken not to 
misinterpret the radiograms at the end of the 
second or third month The marked absorp- 
tion that Is usually seen with a thickening of 
bone on either side of a loaengc shaped area 
may be incorrectly interpreted as an ununited 
fracture At this stage of healing such an 
appearance is of no Importance provided the 
fragments are still In good position In fact 
It is a stage of union and If one persist! In 
immobilization the thickening begins to be 
absorbed and as the shell on other side 
absorbs the center begins to till in This 
process is seen as a rule onlj in fractures that 
are practically intra joint fractures although 
occasionally a somewhat similar picture rs 
seen in injuries to the joint itsdf or in an un 
property treated fracture of a long bone 

TREATMENT 

The many difficulties— mechanical nutri 
live and physical — that the surgeon en 
counters m treating these fractures are well 
known In only a comparatively few cases 
are these obstacles so great that treatment is 
to be regarded as futile and the majority of 
these fractures when treated on the same 
principles as other fractures, are amenable to 
proper care. 

In general the fundamental principles 
governing the treatment of these fractures are 
as foflowi 

i Early care, including the treatment of 
shock and the prevention of the development 
of pneumonia and cardiac disturbance. 

j Accurate reduction of the fragments 


3 Maintenance of the fragments in good 
position for a su/haent period to ensure union 

4 Careful after-care 

5 The Institution of function to prevent 
excessive atrophy of the proximal fragment 

6 Careful observation of the process of 
healing 

Reduction when possible should be made 
immediate! v after the injury After the hpse 
of more than a week ■ time reposition of the 
fragments by a conservative form of treat 
ment Is more difficult, and may even be bn 
possible because of the presence of blood 
dots and fibrous tissue 

There are in use at the present tune three 
methods of reduction the Whitman abduction 
method various forms of traction and opera 
tive methods. The selection of the method 
depends upon the age of the patient, the 
presence of complications, the type of fracture 
and the experience of tbe surgeon in a particu- 
lar line of treatment 

TAr Whitman method Of these methods the 
Whitman (14) procedure has been the roost 
vnddy used, and surgeons who have had the 
most experience in this field are of the opinion 
that it is still the method of choice for the 
majority of cases. The technique of the 
procedure is well known The manipulation 
is carried out with the patient narcotized. As 
the anjcstbetic, ether may be used with safety 
provided the patient b enred for property In 
our entire series of 250 cases there were only 
1 1 cases of pneumonia daring the first 3 weeks 
of treatment, and In only 5 of them b there 1 
possibility that ether was the direct causeof 
the complication In a number of elderly 
patients we have successfully used large doses 
of morphine for a narcotic. It Is ad mi nistered 
as follow* Tiro hour* before reduction the 
patient is given 3 grains of luminal and 1 
hour later r /d grain of morphine sulphite 
and 1 / 200 grain of hyosdne hydrobromloe are 
injected subcutaneously The patients hare 
no recollection of tbe manipulation and remain 
narcotized for about 10 hours after the redne 
tton 

The care of the patient immediately fofhnr 
in g the application of the plaster spfca b 
prime importance as hypostatic ccmg ptw” 
develops easily In these cases. A firm mattress 



MacAUSIAND, MacAUSLAND, LEE FRACTURES OF NECR OF FEMUR 683 


with a fracture board beneath it should be 
used When the patient is elderly, it is well to 
elevate the head aides, and foot of the bed 
alternately for 2 hour periods At least twice 
a day the patient should be turned in bed, so 
that he lies for 20 minutes at a tame first on 
his face and then on his side This turning of 
the patient and elevating of the bed should 
be continued until the patient is able to sat 
in a wheel-chair once a day 

Of vital Importance too, is the after-care 
instituted to stimulate the circulation in order 
to promote early union and keep the muscula 
ture in tone By various arrangements of bars 
and pulleys the patient can move himself 
about in bed Twenty four hours after re- 
duction he should sit on the edge of the bed 
and by the third day he should be out of bed 
sitting m a wheel -chair, and if possible, walk 
mg with crutches Early weight bearing not 
only stimulates the circulation, but also keeps 
up the patient's sense of equilibrium and helps 
to make him confident that he will be able to 
walk again While the limb is in the spica 
muscle contractions should be earned out at 
varying intervals throughout the day 100 
times at each session 

At the expiration of 4 or 5 months it is 
often advisable, and particularly so in elderly 
patients, to insert a joint m the plaster spica 
at the knee This arrangement allows a little 
motion at the knee Joint and the patient is 
encouraged to use his limb In some cases it 
is possible to remove the portion of the spica 
from the midcalf to the toes at the end of the 
fourth month but care must then be taken to 
control the consequent swelling of the foot by 
applying a firm flannel bandage After 5 
months the anterior half of the spica may be 
removed temporarily to allow baking and 
massage At this time a moderate amount of 
motion may be allowed the hip joint, and mild 
weight bearing on the toes is of advantage 

The limb should be kept immobilized for at 
least 6 months The modem trend to cut 
short the period of immobilization In treating 
fractures near Joints, and to institute early 
active motion to indte bony growth, is to be 
questioned In our dime we have tried both 
weight bearing and non weight bearing meth 
ods and from our experience wc condude that 


the indiscriminate use of early motion of joints 
proximate to fractures is to be avoided The 
rational view is to wait for healing and to put 
no strain on the site of fracture, until the sur 
faces have united sufficiently to bear that 
strain 

Upon the final removal of the plaster spica, 
baking, deep massage, and gentle passive 
ex erases are earned out Considerable muscle 
re-education is necessary to effect a complete 
return of strength. When the roentgenogram 
shows evidence of Increased union and the 
patient appears to be sufficiently active and 
suffering no paw, full weight bearing may be 
allowed If necessary a caliper may be worn 
to minimize the amount of weight bearing for 
5 time 

Traction methods Traction methods, until 
recently' have been used only when the pa 
pent could not tolerate the plaster spica or 
was suffering from shock, or complications 
The limited use of these methods in the past 
has been due to the difficulties presented in 
their application and the maintenance of th" 
position of the fragments With the Intro- 
duction of newer forms of skeletal traction 
such as the Jones traction splint and th** 
skeletal traction splint devised by Anderson 
which are more available and simple and ac- 
curate in application these methods are Ir- re- 
used more widely , and we shall without do_ ** 
see further development of this form of ire? 
ment Within the past year we hav* j- 
tbese newer traction methods m a larv* 
of cases and a report of the end result* v" 
published when sufficient time has •-It'*-' 
permit judging the outcomes 

At the time of this paper we are* 
port the end results in only 4 ca^ 
traction was used The Bocbler re- 
used in all 4 cases One patient, tr— 
at the time of the fracture, is nor* 
reduction) walking without a 
firm bony union The sccor ^ 

63 years who was an cmzc._ - 
with an old pulmonary f 
without a bmp (Fig 2) 7 - 
aged 85 years had had an 1 - 

at the tune of the fracture 1- 
result The fourth pa < rf , 
g months after the frac* - 
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0 f>er aim treatment ef fresh fractures It is 
our opinion that at the present time operative 
measures should be reserved for a selected 
group of cases. Whether this group should In 
dude a larger number of case* than are now 
recognised as operable that Is whether crur 
treatment tends to be too conservative yet 
remains to be determined W e do not agree 
however with the group of operators who 
stressing in particular the desirability of 
shortening the long convalescent period be 
Ueve that every fracture of the femoral neck, 
u operable from the moment that it take* 
place To be sure it is difficult to combat luch 
a view for we are all anxious to restore func 
tlon within as short a period as possible. Ex 
perfence, on the other hand teaches us to 
doubt the reasonableness of such an opinion 
and further statistics are needed to sub- 
stantiate it 

Provided no contra indications as to age 
and physical condition are present, operation 
Is justified in the following instances when 
alinement of the fractured surfaces cannot be 
obtained by the Whitman method when the 
apposition of the fragments is considered on 
satisfactory and when the patient cannot 
tolerate the Whitman method 

Only four operative methods have been 
recommended for the treatment of fresh 
fractures the Hey Groves proximal peg 
gmg operation the Albee graft method, the 
Jones (8) graft method and the Smith 
Petersen fixation At the present time we are 
am rideiing whether operative reduction of 
the fracture may not have a place in the treat 
ment of selected cases under 6o years of age. 
Certainly in many fracture* at other sites In 
which conservative manipulation fail* to re- 
sult In accurate reduction, simple exploration 
with anatomical reposition give* perfect 
results. 

Of the four methods In use, the most satis- 
factory In our opinion 1* the bone-graft 
method for such an operative procedure not 
only provides for fixation of the fragments, 
but it also introduces a callus-forming sub- 
stance into the fractured area. The Jones 
method, which was Introduced only within 
the past year seems to have several ad 
vantages over the Albee procedure. Dr 


Jones (9) has not yet published statistics of 
his end results as be Is waiting for a penod of 
at least 18 months to elapse from the iW of 
operation before issuing a report (Fig 3) 

The Smith Petersen method has been nsed 
more extensively than any other operative 
procedure in the treatment of fresh fractures. 
This method has not been accepted favorably 
by a number of surgeons because it involve? 
the use of a foreign substance. We are among 
those operators who are opposed to the use 
of any foreign body in the treatment of a 
fracture since It has been our experience that 
when metal is m contact with bone, Hqvie 
faction or even necrosis and infection de 
vekrps, with its customary inhibitory effect 
upon the formation of callus. Such a Hque 
f active process develops in the presence of any 
metal substance regardless of Its shape or she. 

Our experience with operative measure* in 
fresh fractures has been limited to a cases. In 
1 in which the fracture «u not recogntzrd for 
6 weeks, the tibial graft method of Albee was 
nsed with success. In the other case a Whit 
man reconstruction operation was performed 
a weeks after the fracture, owing to the 
necessity of a shorter convalescent period, and 
the need for absolute assurance that the hip 
would be stable 

Pro in atii In general, it may be estimated 
that under efficient care, instituted promptly 
a stable joint with sufficient motion for the 
routine functions of life may be obtained in 
approximately 80 per cent of the fractures 
occurring at this aite In 60 per cent of these 
cases, practically normal motion may be er 
pected which will allow the patient to be 
more or less vigorously active. In the to per 
cent re mainin g some support may or may 
not be necessary m walking and the patient 
may have a slight limp and experience p*m 
and fatigue, but the hip will be stable, ana the 
motion will be sufficient to allow the patient 
to perform the ordinary tasks of Hfe. 

The fail ore to obtain union doe* not neces- 
sarily preclude the recovery of a useful limb 
and vrith proper ambulatory apparatus a 
patient may sometimes be made very com- 
fortable There were 3 patients In our *ene* 
who had fair function in spite of the non 
union. 
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ConfhcaUons Among the later com plica, 
tions that are seen when union baa occurred is 
atrophy, and it Is seen especially in cases that 
have not been reduced early and held properly 
in fixation Some shortening always occurs, 
lU degree varying with the amount of bone 
absorption and depending to a great extent 
upon treatment Not Infrequently, even with 
good union, a hip that has been severely 
damaged will continue to give trouble on 
account of the arthritic changes that take 
place in the joints of older individuals. 

limitation of motion of the knee joint is a 
fairly frequent complication owing to the 
arthritic changes often present In these senile 
cases, and to the prolonged immobilization 
necessitated by treatment in a plaster iplca 
The firm advocates of open intervention Hwim 
that when the hmb is treated conservatively 
in a plaster aplca, the patient is ieft with an 
other disability in the form of a stiff knee In 
our experience we have not found that this 
sequela is so senoi a Surprisingly few of our 
patients had on arthritic process at the knee 
Joint and in reviewing our end results only a 
smaii number complained of any limitation of 
motion It is of course, possible to avoid this 
complication by using a traction method 
whenever there L* a question as to the outcome 


ANALYSIS or SERIES OF OASIS 

Our senes of subcapital and transcemcal 
fractures is comprised of 159 cases. (It is un 
fortunate that our classification of fractures 
according to their site has not been sufficiently 
explicit to allow determining the exact number 
of fractures situated dose to the head.) One 
hundred and forty’ three of these fractures 
were treated by the Whitman method, 6 
were treated by the Boehier traction, 1 was 
treated by general traction, r by the Brad 
ford splint, and 1, by support only Two 
patients were treated by operation No treat 
roent was attempted w 5 cases 4 being elderly 
patients in poor general condition and 1 
was denied treatment by her family Ap- 
proximately So per cent of these fractures 
were treated within a few hours or a few days 
of the injury Six patients were treated from 
2 to 3 weeks after the fracture, and 9 were 
treated after an interval of 1 to 2)4 months. 
The delay in treatment was due either to the 
condition of the patient or to the failure of the 
attending phyxfaan to recogmxe the fracture 

End results A request was sent to each 
patient asking him to report for examination 
either to our clinic, or to the physician in his 
community who had referred him to u* for 
treatment. In case the patient was unable to 
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report he was requested to outline in detail 
his present condition The difficulty of ac 
quinng data on these cases, the majority of 
which are elderly at the time of injury is 
apparent. We were particularly handicapped 
by the fact that our series extended over a 
period of 23 years. Many of the patients had 
died manj had moved from their former 
residences and a few refused examination 
Information was secured on 140 cases, and of 
this number we consider that 91 are suitable 
for study We arrive at this conclusion m the 
following manner 


To til run 59 

Cm uot treated 5 

Rcwilu oakum. 19 

Rnclt* unckwifled (am ctpkaatWm below) 13 

Death* dunnj treatment 31 6S 

Seri** oaed for ttody 91 


As is shown in the accompanying chart 84 of 
the 91 cases were treated by the Whitman 
method 3 were treated by the Boehlcr 
method 2 by operation 1 was treated by 
general traction and 1 by support only 
In classifying these cases as to the recovery 
of function we used the following standard 

G—L Practically nctmti morion tn tb* Up Joint. Walk 
tug wrl] wttbewt *npport No pain. Here or W» rigotr*** 
artMty u walking nrrera] tnuea a day 

Fab Walking with or without a cane. Good atabiBly 
Some Bmp Sam* pain or fittgn*. llotion wjffirVpt for 
ordinary inh o i Hie 

Waltang with crntche*. Pain. Inatabillty Noo- 

Our estimation of the functional results as 
based upon this classification showed that 
61 s per cent of the patients secured good 
functional hips 18 7 per cent had fair mobon 
and 19.8 per cent were poor outcomes. In 
Table II ihowmg the end- results in relation to 
the ages of the patents, it will be noted that 
all of the patients under 60 years of age with 
the exception of 1 secured satisfactory re 
suits and that 43 or 73 per cent of the pa 
dents over 60 years of age had satisfactory 
function following treatment 
The percentage of poor results should not 
be accepted without some explanation In 4 
cases, non union was the result anticipated 
from the beginning of treatment 1 of the 
patients were over 80 years of age and in poor 


condition one refused to co-operate and the 
fourth patient had considerable bony atrophy 
of the upper end of the femur at the time of 
the injury If we eliminate these 4 cases in 
which the presence of associated factors pee 
duded a satisfactory result, the number of 
poor outcomes averages 15 per cent, a figure 
that is more encouraging than most of the 
statistics in literature. 

In the >0 called unclassified group are the* 
cases in which, for some reason the functianil 
end result could not be judged accurately In 
a few cases the presence of a complicating dis- 
ease or lesion prevented us from determining 
the functional outcome In 4 cases death from 
an mtercnrrcnt disease occurred from 6 to 9 
months after reduction, and 1 patient left our 
care before the after treatment had been 
completely earned out 

Rotnigcnegrapkxc ttudy The acquisition of 
\ ray material presented even more difficulty 
than securing the dim cal data. Many pa 
tienta had died others were too elderly to 
report for examination and still others refused 
to co-operate. Roent gen ogramJ were finally 
obtained In 60 cases. 

N am ber cf aar* cm which dhrirtl irporti obainrd pi 

C**«* In which p*tteu* died, tint on wbfci 
friend*, rristtro, of Lhe timlty pbyrickn *mt 
at report*. *6 

PatknU refuting to h*ve X ray 7 

Patina ti II tin* too far from hcojitil or cfic* 
to re poit * I’ 

Number of roentgenogram* obtained 60 

Thirty five or 58 3 per cent, of the 60 roent 
genograms showed good bony onion 8 or 
73 3 per cent showed fibrous union and 17 
or 28 4 per cent, showed non-union These 
figures should not be accepted as presenting a 
true roent genographlc study of our series of 
91 cases. The discrepancy In 28 4 per cent 
un united fractures as estimated from the 
radiograms, and the 198 per cent poor fuuc 
tional outcomes is at once apparent. Had «t 
been able to secure a complete set of roent 
genograms our report on the presence °f 
union would have vaned considerably Fig 
ores 4 and 5 show the union in a series of 
fractures sevend yean after reduction had 
been obtained following treatment by the 
Whitman method. 
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Details on deaths During the course of 
treatment, that is within the period of 6 
months following reduction death occurred 
in 31 cases, making a fatality rate of 20 per 
cent This total includes all deaths that oc 
currcd within this period regardless of the 
cause of the fatal outcome In order to find 
out what is the actual death rate it is nec e ssary 
to separate those deaths that are directly 
traceable to the effect of injury and treatment, 
from those due to an mtercurrent disease or to 
the presence of concomitant factors, such as 
senility Of the 31 deaths, only 11 may be 
traced directly to the effect of the injury and 
treatment Eight of these patients died of 
pneumonia within the first 3 weeks of treat 
ment, 2 patients, both over 80 years of age, 
died wit hin a few days of the injury, and 1 
patient died of an embolus on the fifth day 
following the reduction Of significance were 
the advanced ages of the 8 patients who died 
of pneumonia the youngest being 72 years 
and the oldest 90 > ears. 

Death in all the other cases with the excep- 
tion of one on which details are lacking oc 
currcd within 1 to 5 months after reduction In 
7 of these cases senility and the poor general 
conditionof the patients precluded recovery as 
2 of the patients were In the late seventies and 
the other 5 were over 80 years of age Three 
patients of this group developed pneumonia 
Intcrcurrent lesions were responsible for the 
fatal outcome in the 12 other cases If in our 
estimation of the mortality rate we eliminate 
these 19 deaths that arc not directly at 
tnbutable to the fracture the fatality rate is 
reduced to 7 per cent a remarkabl) low 
ligure (sec Tables II and III) 


FRACTURES OF THE TROCHANTERIC 
REGION 

The fractures that occur in the trochanteric 
region may be conveniently classified accord 
ing to their site as follows 

1 The intertrochanteric fracture m which 
the Ime of breakage follows the intertro- 


TABLE in— DEATHS OCCURRING DURING 
TREATMENT 


ToUl death* 

Came* 

Pneumonia 

Died in thin fint three week* of treatment 
Ana between 7* 9° year* 

Died late In treatment 
A«es, 74, 87 *8 
InUrcurrent Irdxm* 

Died within fint week of treatment 
Senility * 

Ernbohn, 1 

Died late In treatment 
Senility 
Embolus 
Urmrda 

Cardiac disturbance 
High blood prettnre 
Cerebral haemorrhage 
Unknown 


Age* 

50-59 

60-69 

70-79 

80-89 


Method of treatment 
Whitman 
Boehlet 


Where treated 
Home 
Hospital 

Note — 89 per cent orct 7° year* of 


3* 

it 


3 

19 

3 







3 1 


*4 

31 


tew 
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Ft* » 1 IC rrmrtuw o f the neck of the femur la 
ciB»d*trd wT^imn 6,5 yew of ire with pulmonary 
Ubercnk** of loot afintfint EntfrefcH i yran after 
rrductkm by the Boebler tract km method, Uwwifl* *°fkl 
buoy imioo, with ihortrninj of the neck, rrrfart fane 
two. 

chanteric line and may or may not extend 
into the trochanter* or shaft In this group 
are toduded fractures of the base of the 
neck 

2 The transtrochanteric fracture In which 
the fracture line passes a cron the upper 
femoral shaft and through one or both 
trochanter*. 

3 I toiaUd fractures of the IrochaHtcrt 

In our experience the most common site of 
fracture has been the intertrochanteric area 
and 3a of our 56 cases were of this variety 
How many of the 32 fractures occurred at the 
actual base of the neck, we are unable to de 
tennine, as it has been oar custom to dassify 
such fractures under the Intertrochanteric 
group Thirteen fractures in our series were 
situated In the transtrochanteric region and 
5 were Isolated fractures of the greater 
trochanter No pathological note* are avail 
able on the 6 remaining cases. 

These fractures, like those of the medial 
and upper femoral neck, occur roost frequently 
in patients over 60 years of age and likewise 


women ore afTected more often than men The 
injury is usuallj traced to a fall In isolated 
fractures of the greater trochanter the frac 
taring force is usually direct and violent 
in nature while in the etiology of fractures of 
the leaser trochanter rausde pull plays an fan 
portant rdle Displacement is usually slight 
in these fractures, except when the Hue of 
breakage passes directly through the femoral 
neck, when there Is a consequent displacement 
upward of the trochanter and external rot* 
lion of the limb as in fractures of the medial 
and upper neck Occasionally In inter 
trochanteric and transtrochanteric fractures a 
coxa vara is seen 

Fractures of the trochanteric region are 
admittedly easier to treat than fractures of 
the upper neck, since the fracture line panel 
through bone that has an ample blood supply 
A plaster splca or some form of traction Is used 
to hold the fragments to position Recently 
we have used the Jones traction splint success- 
fully in treating several of these cases. Union 
Is solid to i }4 to 3 months following the me 
of this method. 

In spite of the ease of treating these 
fractures and in spite of the fact that the 
prognosis is excellent, it is amazing to note the 
n amber of cases that are a Bowed to heal with 
a lessening of the angle of the neck and shaft 
Figure 6 shows a case to which the normal 
angle was not restored. In the presence of 
such imperfect mechanical conditions, an 
arthritic process rapidly develops and gif'* 
rise to further disability 

A ualy ns of 56 cater Fifty five cases were 
treated by a plaster splca, and the Jones trsc 
tion splint was used to the odd case. Practical 
ly all patients had been treated within a few 
hours or a few days of the time the Injury 
wa* sustained. 

Eud-rtrults In the compQatk® of these 
end result* we encountered the same dun 
cultlesasto accumulating data on the fractures 
of the upper neck. As the accompanying 
chart shows, the majority of patient* were 
over 70 years of age at the time of the fracture 
and undoubtedly many of the inquiries tna 
were returned unclaimed had been sent to 
patients who had died Of the 56 cases, 30 are 
rut table for study 
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FTj; 3. Bow~CT»ft method at Jooet. “ DUgmmmxtic 
•ectioc ihcrwim the Uructurt of tbe booe-rnfL” (Courtesy 
at Dr Jones.) 

ToUl »erie» ot c«*ri j5 

Retain unknown 13 

Retain Bnditdfied 4 

Deaths during treatment g 

*6 

Series used lor study 30 

In the unclassified group there were 2 
bedridden patients, there was 1 patient who 
had had tuberculosis at the tune of the 
fracture and died within 6 months, and the 
fourth patient tore off the spica on the day 
following its application and refused further 
treatment 

In estimating the functional recover} we 
used the same standard as in judging tbe out 
come in fractures above the base of the neck 


Fig 4- R-M Transctrvicsl fracture In wo min 77 Ytsn 
old. End remit 3 yean after Whitman redaction. Bony 
union Excellent function with slight limitation of 
abduction 

The end results as based on this classification 
showed that 26, or 87 per cent, obtained good 
functional joints, 1, or 3 per cent, obtained 
fair functional motion and 3 or 10 per cent, 
were poor outcomes In one intertrochanteric 
fracture m which good motion was obtained 
there remained a slight coxa varn, and another 
good result was complicated by slight dis- 
placement of the greater trochanter A few 
cases in which the lesser trochanter was in 
volved showed slight absorption of this 
process Four patients complained of arthritis 
of the knee 

An analysis of the poor results revealed 
that one patient aged 79 years and in poor 
general health at the tune of the injur}, had 
been unable to tolerate a regular spies An 
other patient aged 78 years was feeble and m 
poor health In the third case which was a 
hadl} comminuted intertrochanteric fracture 
the shoulder of the distal fragment had been 
absorbed bj the end of the sixth week follow 
mg reduction The patient was onlj 35 years 
of age 
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In the acquiaitiOD of the roentgenographlc lativc reduction and the other on the third 
matenai on the trochanteric fracture*, we daj after reduction and i patient died of myo- 
were more fortunate than in compiling data carditiion the tccond day One patient died of 
on fracture* of the upper neck, aod 23 diabetes within the find week of treatment, 
roentgenograms were obtained on the *ene* While the canae* of death In the t remaining 
of 30 case*. Of these 87 per cent *ho wed bon v case* of the sene* were unavailable, we do 
union and 13 per cent, non union know that 1 patient died within the lecood 

Analysis of deaths Nine deaths occurred week of treatment and the other at the end 
during treatment that u, within the 6 of the third month If we eliminate these two 
months period folk) wing the application of a cases in which we do not know the cause of 
plaster spies- In 6 of these cases the effect of death, and the case lq which death was due to 
the injury or of treatment was responsible for diabetes the fatality rate Is ir per cent. It 
death, although the ages of 68 88 and 98 in wfll be noted that thi* death rate 1* higher 
3 cases precluded a satisfactory outcome than the fatality rate of 7 per cent that sre 
Three of these patients (bed of pneumonia estimated in our *er»e* of fractures of the 
within the first 3 weeks of treatment 2 died upper neck. Other writer* have also caned 
of pulmonary embohi* 1 during the manipu attention to the higher death rate in fractures 
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Fig. 6. F.S Roentgtnojrriun erf comminuted Intertrochanteric fnctnre. At left, before reduction 
it right, end remit 4 yc*r» liter reduction ibowing good booy union but digit coxi nn. 


of the trochanteric region (see Tables IV 
and V) 

UNUNITED FRACTURES 
The determination that a fracture of the 
femoral neck remains ununited can usually 
be made with accuracy when, after a sufficient 
time has been allowed for healing free motion 
is demonstrable between the bone-ends and 
the roentgenogram shows a line of non union 
with absorption of the fractured surfaces 
Limited abduction pain instability a spring 
to the hip and shortening are other signs 
indicative of a non union The surgeon, in 
diagnosing these ununited fractures, must 
ever bear in mind that osteogenesis in this 
area Is slow and that at least 6 months is re 
quired for complete healing in the average 
case and from 8 months to a year if com 
plications are present. Unless the slowness of 
repair is appreciated it Is not unlikely that a 
delayed healing process or even a stage of 
umon will be mistaken for a permanent non 


union (See section on Pathology Fractures 
of the Upper and Medial Neck ) 

Types oj non union The non umon may be 
one of two types In cases in which the 
fractured surfaces are kept properly immo- 
bilized, the head and shaft may retain their 
relation to each other dunng the process of 
absorption, as a result when the limb is 
brought down into normal position, the head 
is found to sit well upon the projecting portion 
of the neck. Such a hip Is fairly stable and 
except for the shortening and the limp may 
cause little trouble The second type of non 
union m which the fragments are no longer in 
good position is far more common The neck 
has been absorbed the trochanter is displaced 
upward with consequent shortening and the 
shaft of the femur is adducted and everted 
This type of non union gives nse to an un 
stable limb and the patient suffers pain As a 
rule painful spurs and irritative processes 
develop although some hips may resist their 
formation for years Such a condition is dis- 
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flbling and tie patient Is extreme^ limited m 
activity Crutches are usually necessary and 
In time even support may have to be dts- 
carded and the patient becomes a chronic 
invalid 

PaiMefy Upon anatomical dissection the 
ununited fracture shows man} interesting 
details. The cancellous structure, the cortei 
and the cartilage of the capital fragment ue 
markedly atrophied- The end of the fragment 
U covered with a pannus, on the outer rim oi 
which is attached the new fibrous formation 
to which we have referred previous!} Over 
the end of the base of the neck u a fibrous 
covering which Is usualh somewhat heavier 
than the covering of the head. When the 
covering Is removed the bone is found to be m 
good condition the atrophy is only moderate, 
and usual]} the remains of the old strength- 
ened band In the anterior portion of the cortei 
arc found Between the fragments can be 
demonstrated new Joint formation that is, ooe 
or more cavities lined with epithelium ana 
containing viscous Joint fluid Under P TC * t ° ^ 
sliding of the opposed joint surfaces apwam 
can be demonstrated the amount vary* 13 ? 
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TABLE IV — END-RESULTS OF FRACTURES OF THE TROCHANTERIC REGION 
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from a quarter of an inch to a full inch When 
the sliding is minimum m degree the hip is 
fairly stable, while the reverse is true of a hip 
that allows motion of an inch In our ob- 
servance of cases of non union, we have 
noted that the weight bearing strain is 
shunned by the capltulum and is borne en 
tirely by the heavy fibrous Ligaments and scar 
tissue attached to the base of the neck 
Causes of non union This is a subject that 
has been so thoroughly discussed in medical 
literature that further elaboration is un 
necessary The question of the etiology is still 
not completely solved and we cannot yet ex 
plain vrny a case that has been properly 
treated shows rapid absorption of the neck 
A study of the possible causes of non union 
in 27 fractures which were an united when we 
saw them for the first time showed that the 
following factors play ed a part 

Cmm 

PiUare to rvtocnlze fractute 4 

Vo particular treatment irmitated 3 

Trartlon for a few week* r 


Halter applied with limb In Improper poaitlon, or 
removed early 8 

Questionable treatment, such a* fracture aet, or 
operation performed 4 

Absorption of neck following proper treatment 1 

Early hfatory unavailable > 

It will be noted that lack of treatment, or 
faulty treatment, was the primary cause of 
non union in practically all these cases and 
m only one case had the hip been accurately 
reduced by the Whitman method, and a 
plaster spica worn for 6 months A distressing 
feature of the 3 cases in which the fracture 
was recognised but the patients were allowed 
to lie in bed with the limb merely protected by 
sandbags was that their ages ranged from 29 
to 50 y-ears 

A careful study was made to determine the 
causes of non union in the 17 poor outcomes 
in our senes of 91 cases As w'e explained 
under the discussion of the results in these 
cases non union was the outcome anticipated 
from the beginning of treatment in 4 of the 17 
cases In the 13 remaining cases we were 
unable to account for the development of non 
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union the fractures had been reduced by the 
Whitman method within a few hours or a few 
day* of the injury and a plaster ipica worn for 
a period of a to 5 month*, when the roent 
genogram showed definite extemlve absorp- 
tion of the femoral neck In 6 of these un 
united fractures reconstruction operation* 
were performed- 

Treatment Surgical intervention 1* the only 
mean* of treating non union and many opera 
tioni have been advanced for the relief of 
ununited fracture*. The choice of method de 
pend* upon the local pathology In the head 
and neck and upon the age and condition of 
the patient The *dection will vary too with 
the operative experience of the lurgeon No 
arbitrary limit* *hould be set as to the period 
at non union when different procedures are 
applicable, a* some cases will be suitable for a 
bone-graft at the end of several month*, while 
In other case* the hip may be well preserved 
after more than a year'* time. 


We *hall duCTi** the various method* of 
treatment under two group* 

A. Methods applicable when both frag 
roent* are well preserved or when the capxtil 
fragment Is preserved but tbe neck more or 
lets absorbed 

B Methods applicable to case* In which 
the femoral bead Is destroyed *nd the neck 
atrophied 

A When the bead and neck are falriv well 
preserved and when It 1* possible to pull the 
trochanter down Into position the autogenous 
bone-graft method of either Albee or Jooes Is 
tbe operative procedure of choice 

In unnnlted fracture* in which the head U 
preserved but the neck more or less absorbed, 
thus making the use of a bone-graft im- 
practical the method described by Brackett 
or a method that ha* been mentioned by 
several writer* and more recently hs* been 
described by Magnuton b to be recom- 
mended. The Brackett procedure consist* of 
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placing the freshly exposed surface of the 
trochanter m contact with the hollowed 
out head, and lowering the attachments of the 
trochanter on the femoral shaft. It aims there- 
by to provide a source of viability for the 
capital fragment Brackett first described 
t his operation w 1917 On reviewing our cases 
we find that Dr Andrew MacAusIand earned 
out practically the same technique in a case m 
November, 1916 The patient a woman aged 
52 years, had had an un united fracture of 3# 
years duration When the joint was exposed 
at operation, the neck was found to have dis- 
appeared except for ita lower anterior frag 
ment This fragment and a section of the 
trochanter with its muscle attachments were 
removed. The head was hollowed out and 
the remodeled shaft and trochanter were 
placed In apposition with it The section of 
the trochanter with its attachments was re- 
placed against the side of the femoral shaft as 
low down as possible 

It will be noted that this technique differs 
from that described by Brackett, in that the 
section of the trochanter is removed with the 
muscle attachments and fixed lower down on 
the shaft. Brackett on the other hand re 
moves simply a small layer of bone with the 
attachments for re attachment later, and 
then removes and discards a section of the 
trochanter to create a fresh surface for contact 
with the femoral head 

Since 1916 we have used this technique, 
modified only as to the operative approach, in 
8 other cases Better exposure of the joint is 
obtained by a regular U shaped masion Our 
results raa> be seen in Table VI The pre 
operative and postoperative radiographic 
findings In one of these cases are seen in 
Figure 7 The patient at this time (11 years 
after the operation) has good function m her 
hip Another result m a hip that was treated 
8 years ago is seen in Figure 8 The patient 
now walks with a cane and is able to do light 
housework 

The method described by Magnuson which 
is often confused with the Brackett operation 
involves cupping out the head inserting the 
freshened neck fragment and re attaching the 
trochanter with its attached muscles at a lower 
level on the femoral shaft It is apparent that 


TABLE V — DEATHS OCCTTRRINQ DURING TREAT 
HINT 


Total death* 

Died of pneumonia 
Wi thin first 3 weeks 
Died of tatermnrat lesions 
Within first week 
Pulmonary embolus 
Myocarditis 
Diabetes 

Died of unknown cause 

Age* 

50-59 

60-69 

70-S9 

?fnknown 


9 


3 


9 


9 

Method at treatment 

Piaster splat 9 

Where treated 

Home o 

Hoapital p 

9 


this procedure more than any other aims to re- 
establish normal anatomical relations Pro- 
vided the pathology allows its application and 
provided a good articular surface remains to 
assure a joint with free motion, it is a method 
to be recommended Our experience with the 
method has been limited to 4 cases (see 
Table VI) 

B In ununited fractures m which because 
of the extensive pathology it is impractical 
to attempt restoration of even approximately 
normal relations, some type of reconstruc 
tlon operation becomes necessary The great 
majority of un uni ted fractures are of this 
class The head is absorbed the neck atro- 
phied, and the trochanter is displaced upward 
to a marked degree By means of a recon 
st ruction operation, a hip joint may be created 
that is sufficiently stable for weight bearing 
and allows a fair amount of function 

There are three well known methods of re 
construction the Whitman (15) method, the 
Albee (2) method and the Lorenz (n) method 
Of these the Whitman method has been used 
most extensively The function following its 
use is not of course so satisfactory as that 
following the Brackett or the bone graft 
operation and some pain may be experienced 
in view of the fact that the remotfeled tro- 
chanter does not fit the acetabulum accu 



696 SURGERY GYNECOLOGY AND OBSTETRICS 


TABLE VL— RESULTS OF OPERATIVE TREATMENT OF UNUNITED FRACTURES 
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lately but it la the best menu of providing 
a. *ecure skeletal support. W e have used this 
method In 16 case* and obtained excellent 
mult*. Figure 9 shows the pre-operative and 
postoperative radiographic rinding* In one of 
this group of case*. The patient has a re- 
markable range of motion she limp* only 
tlightly l* able to go up and down Hairs and 
doe* all her own housework. 

The Albee method of forming a bone lever 
f* m ar e complicated in de*lgn and for thi* 
reason ha* not been more generally used 
The Loren* method differ* from the other 
two procedures In that it doe* not aim to re- 
store the origin*! mechanic* of the hip joint 
bat rather to con* tract a neoarthroai* of 
sufficient strength to support the body The 
method ha* been little used in thi* country 
and the number of cases m winch it has been 
carried out I* still too small to allow drawing 
oondusioM as to it* value. 

Table VI outline* our operative treatment 
of on united fracture*. The age* of the pa 
tients ranged from 29 to 68 year*. The lack of 
treatment or Improper treatment wa* the 
primary cause of non-union The daesifica 
tion that we used In judging the functional 
end results 1* a* follows 
Good Excellent stability a good range of 
motiou no support necessary In waiting 
practically no pain or fatigue, and ability to 
pursue ordinary act! vide* Always slight lunp 
Fair Good *t*Hhty Ability to get about 
fairly well and do light work. May or may 
not use a cane. Some pain and fatigue. 


Poor Unable to walk without crutches. 
Pain and fatigue. Marked shortening 

It will be noted that 1 2 or 86 per cent of the 
cases In which we used the Whitman method 
obtained good result*. It 1 * unfortunate that 
we are unable to obtain the roentgeDOgraphk 
report* on all case* 

Our experience with the Brackett and the 
Mtgnason method* ha* been limited, and 00 
the whole the results have not been satis- 
factory \\ e believe, however that the 
method* are to be recommended. Freshening 
of the bone-ends, a* carried out In 3 of ocr 
early cases ha*, of course been discarded u • 
method of treatment. The case in whkh the 
fixation by nailing wa* done was al*o one of 
our early cases, a* wa* the case in which the 
acetabulum wa* deepened and the femoral 
shaft placed in apportion with it. 

GUUUAXY AND CONCLUSIONS 

Thi* study of fracture* of the femoral neck 
1* based 00 a senes of 250 cases that were 
treated throughout a period of aj years. One 
hundred and fifty nine case* were fresh fric 
ture* situated In the medial and upper femoral 
neck 56 were of the trochanteric region and 
35 were un uni ted fractures. Sixty-*!* per 
cent of the patient* were 60 year* of age or 
older at the time of the Injury 
Of the 159 fractures of the medial and upper 
neck, the results In 01 case* were considered 
suitable for study AH but 7 case* had been 
treated by the Whitman method of reduction- 
arid in So per cent the treatment had been 
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earned out within a few hours or a few days 
of the Injury The functional results as 
judged after an average time interval of 4 
>ears were as follows good, 61 5 per cent, 
fair, 38 7 per cent, and poor, 19 8 per cent. 
The roentgenographic study, which was based 
on the 60 roentgenograms avaHable showed 
58 3 per cent bony union, 13 3 per cent 
fibrous union and 28 4 per cent non union 
(The discrepancy in the percentages of un 
united fractures as based on the functional 
results and on the roentgenographic study is 
apparent, and is due to our inability to obtain 
roentgenograms 0/ cases) The total 
number of deaths occurring within the 6 
month* period following reduction was 31 
or 20 per cent Of this number, only 11 or 
7 per cent could be traced directly to the effect 
of the injury and treatment. 

The Whitman method of reduction has, 
therefore proved to be effective in establish 
ing joints that are stable and that allow 
sufficient motion for the routine functions of 
life ui 80 per cent of our cases We aim, of 
course to increase the number of satisfactory 
results m these fractures, but in view of the 
many factors that are unfavorable to union, 
in particular the absolute lack of capacity 
for repair that may exist the question arises 
as to how much we may expect to better the 
work in this field Undoubtedly, the early 
recognition of cases in which treatment by 
traction method* or by operative Intervention 
i* indicated w 3 i help to improve our result*. 
The newer traction methods which tend to 
eliminate the difficulties of the older form* 
hold much promise Surgical intervention, in 
our opinion is applicable to only a small group 
of cases selected carefully a* to age and 
general physique in which it is evident that 
the Whitman method would not be effiaent- 
Qf the operative methods m use we prefer the 
bone graft method \\ e are opposed to meth 
ods that incorporate the use of a foreign body 
The apphcnb 3 it> of both traction and opera 
tnc methods is still limited to a relatively 
small number of cases and the Whitman 
method is the treatment of choice in the 
majont) of cases Until this method is super 
sededbj one as practical and by one go simple 
of execution that it can be earned out by aS 


operators the Whitman method will continue 
to be the established treatment used for this 
type of fracture. 

Of the 56 fractures of the trochantenc re 
gion 30 were considered suitable for study 
Eighty seven per cent resulted in good func 
tion 3 per cent in Mr function and 10 per 
cent m con union The death rate was 11 per 
cent All cases with the exception of one m 
which a Jones splint was used had been 
treated by a plaster spica 

In our group of 35 ununited fractures there 
were 17 m which non union was the result of 
our treatment In 13 of these cases we were 
unable to account for the outcome the frac 
tunes had been reduced withm a few hours or 
a few days of the injury and the plaster spica 
worn for 2 months or longer when the roent 
genogram showed extensive absorption of the 
neck In the 4 other cases the non union was 
the anticipated result, owing to the presence 
of complicating factors The most common 
causes of non onion in the group of 27 cases 
that were tin united when they first came to us 
for treatment were lack of earij treatment 
and faulty treatment. 

Our treatment of ununited fractures has 
been limited chiefly to the Whitman recon 
at ruction operation In the 16 cases in which 
this method was earned out 86 per cent good 
results were obtained When the pathology 
permits we would recommend the bone graft 
operation of Albeo or Jones the Brackett 
operation or the method recently described 
by Magnuaon 
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THE EFFECTS Or INCREASED INTRAGASTRIC PRESSURE UPON 
THORACIC AND ABDOMINAL ARTERIAL AND 
VENOUS PRESSURES 

CHARLES \V MCLAUGHLIN Jfi-, 1LD and J AV ALTER LEVERING M D rraWDomiA 
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T HE term acute gastnc dilatation is usu 
ally associated with the late stages of 
increased m tra gastric tension That the 
condition ensts frequently in varying degrees 
is not so generally recognized Careful study 
of patients after operation has convinced us 
that the lesion is often a progressive one In 
Its earliest phases the patient may complain 
of no symptoms although the lesion can be 
demonstrated by percussion by roentgen ray 
examination or by the use of any tube which 
can be used for g&stnc syphonage In its later 
stages the distended abdomen the voluminous 
vomiting, and the increasing illness of the pa 
tient make the diagnosis a simple matter 
Much has been written on the supposed 
mechanisms which produce gastric dilatation 
The effect of fluid loss on the volume of the 
circulating blood has also been discussed and 
the effect of salt loss on the blood reaction has 
received considerable attention That changes 
in the gastric tension may have profound 
primary effects on the cardiovascular system 
is not so well recognized 
Plunder Thonngton and Schmidt, Frey 
Dmitrcnko M elver and Runge have studied 
the effect of increasing the abdominal pressure 
on the arterial or venous pressures or both. 
We have not been able to find any similar 
studies where these pressures were measured 
when the stomach was subjected to acute 
changes in the intragastric tension except the 
short report of Dmitrenko White these 
studies were being made Bra ms, Katz and 
Kohn reported the effect of abdominal dis- 
tention and release on the blood pressure in 
the carotid artery and the vans above and 
below the diaphragm In the experiments re 
ported in this paper we have not only repro- 
duced the picture of acute gastnc distention 
os observed in clinical cases but we have 
utilized pressures which we are sure exceed 
any commonly observed However since the 


progressive increases in pressure in the animal 
were induced over a relatively short period 
there was not the profound loss of blood 
volume which may occur when the condition 
is more prolonged m its onset The terminal 
effects on the cardiovascular system in acute 
gastric dilatation in the human are, therefore 
probably even greater than our experiments 
disclose from mere acute increases in the 
gastnc pressure 

METHOD 

Dogs anesthetized with sodium amytal 50 
milligrams per kilogram of body weight were 
used as the experimental animals A tube was 
introduced into the stomach through the 
oesophagus A midline abdominal incision 
was then made, the tube was tied m place at 
the cardia and the pylorus firmly dosed by 
stout ligatures The abdomen vras then dosed 
by tier suture Cannulas were introduced into 
the carotid and femoral arteries the inferior 
vma cava through the femoral vein and into 
the thoracic veins through the external jugular 
vein Pressure changes in the veins were 
determined by means of a 1 millimeter bore 
straight manometer filled with 6 per cent 
sodium citrate The stomach of the animal 
was then distended with air, the degree of dis- 
tention being measured by a mercury manom 
eter which was connected with the gastnc 
tube through a side arm Fluctuations m the 
artcnal and venous pressures and the pulse 
rate with variations in the intragastric ten 
sion were then recorded on a kymograph Ail 
animals were kept m the supine position dur 
ing the experiment All the experiments were 
of the acute type the animal being sacrificed 
at the completion of the experiment. The 
arterial and venous pressures given In the 
succeeding data are the means obtained at 
the particular moment 

Results Venous pressure Whenever the 
intragastric tension was increased the pressure 
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in the Inferior vena cava rose prompt!) With 
increasing gastnc p rewires there was an in 
crease in the inferior cavil pressure The 
initial mean pressure in the inferior \-tna cava 

*as approximately i omfllimeten of thedtrate 
solution When the pressure in the stomach 
was increased to 30 millimeters of mercury the 
mein inferior caval pressure rose to appron 
matdy 60 millimeters of the citrate solution 
When the in tra gastric tension was gradually 
Increased to 150 millimeters of mercury the 


creased intragastric pressure resulted fa 1 
prompt fall of the superior cavil presort to 
approximate!) its initial mean value. 

Arterial pressure As the intrngutnc pro- 
sure was increased there was usually obsmtd 
a fall in the femoral pressure which, when the 
intragastnc pressure reached 30 to 50 m*- 
meten of mercury averaged 15 mUBcrteo^ 
mercury (Fig 3) At times the redaction n 


I t J U 1 mercury UK 

mean Inferior caval pressure rose to appron 
matdv 300 mffluneters of the citrate (Fig 1) 
Release of the mtra gastric temkm resulted in 
a prompt fall in the inferior caval pressure to 
approxtmatdv iu imtial level 
The imtial mean pressure in the superior 

vena cava was approximately -10 millimeters 

of tbe dtiate solution Slight increase! in the 
in tr. gas trie tension caused no change in the 
superior cavil pressure When however this 
pressure reached 30 millimeters of mercury 
there was m nearly every experiment a slight 
nse in the mean superior cavil preasure A 
guide prcaurt of S o mflltoton of mcrajry 
*PPnmmatdy Is mfUlrntter, 

lo 150 mllUmofeni Of iwrcm}' raufttd in * 
of 30 to jomllWters of dttntc s ) 
711:1 Zcf >. thc «upenor caval pres- 

sure which we observed. Release of the in 


the femoral pressure was rapid while at ertha 
it was slow The femoral prepare mol? 
continued to fall until the intragastnc pro- 
sure reached 50 millimeters of mercury who 
it as a rule began to nse. In same apenmeaO 
the fall continued (Fig 1) while in ifll 

(Fig 4) no initial fall was observed. Intent* 

contrary a rise In the femoral pi enure wiJ»- 
■erved until the mtragastric pressure reach® 
70 to So mllllmetcTi of mercury when » »* 
occurred. When the femoral pressure rose t* 

pulse pressure decreased and when the pjW 

pressure was increased above 60 mflHm rita 
mercury the mean femoral pressure 
rose from 10 to 15 millimeters above the 
pressure. 

Increasing the intragastnc pre*»* . 
mfllnnetera or above frequently caused *. 
den drop In the femoral pressure to 
matdy the initial mean pressure or 
lower than this, while at the ^ 

pulse pressure suddenly disappear* 1 
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Fir. j. Tbe effect of tntriffiiiric temkm upon carotid and *nperiar and 
Inferior caral nrewure*. 


t his time the femoral cannula was removed 
blood flowed slowly from the proximal portion 
of the artery without the characteristic spurts. 
The femoral pressure was maintained at this 
lowered level until the mtra gastric tension 
was released when^the pressure immediately 
rose, frequently going above the initial value 
and at the lame time there was a restoration of 
the pulse pressure The transient rise in the 
femoral pressure when this occurred was fol 
lowed by a rapid return to its original level. 

The pressures in the carotid artery did not 
always parallel those in the femoral artery 
With an intragastnc pressure of 30 millimeters 
of mercury there was often a fall in the com 
mon carotid pressure similar to that observed 
in the femoral artery (Fig 3) This persisted 
until the intragastnc pressure reached from 50 
to 60 millimeters Associated with the fall m 
the carotid pressure there occurred at times a 
decrease in the carotid pulse pressure 

Increasing the intragastnc tension above 
60 millimeters of mercury resulted in a nse of 
the carotid pressure to its ongmal level As 
the gastric pressure was further increased the 
carotid pressure rose above Its initial level and 
there was frequently a marked increase in the 
pulse pressure while at the same time the 
femoral pulse pressure disappeared (Fig 3) 


When the intragastnc pressure was sud 
denly released the carotid pressure usually fell 
10 to 15 millimeters below its onginal level 
As a rule it then returned rapidly to Its normal 
value and the pulse pressure became similar 
to that observed before the gastric pressure 
was increased. 

In some experiments the initial fall in the 
carotid pressure was not observed as the mtra 
gastric tension was increased (Fig 4) In 
stead the carotid pressure rose while at the 
same time the pulse pressure frequently in 
creased The elevation in the carotid pressure 
was maintained until the increased fntra gas- 
tric tension was released 

DEDUCTIONS 

The changes in the venous and arterial 
pressures are in many ways similar to the 
changes observed following increases m the 
mtrapentoneal pressure. That these changes 
do have considerable effect on the cardiovas- 
cular system is beyond question 

The nse in the infenor cava) pressure is 
undoubtedly due to local block of the inferior 
vena cava proximal to the point where the 
pressure was determined Although we have 
not measured the portal pressure in these 
experiments we have observed that when the 
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abdomen was rapkfly opened after the intra 
gaitric pressure had bcoi markedly Increased 
there 'trj definite evidence that the portal 
flow vm also obstructed 

The series of events which took place as the 
intra gas tnc pressure was Increased may be 
given as follows If considerable blood was 
forced from the area below the diaphragm 
into the heart, the common carotid pressure 
would increase while if the increasing intra 
gastnc pressure rapidly obstructed inferior 
caval and portal blood flow to the heart and 
the elevated diaphragm further limited the 
cardiac output, a temporary fall in arterial 
pressure would result 

The maintenance of the high inferior caval 
pressure was probably the result of several fac 
tors. In the first place the vascular bed distal 
to the obstruction may have within a very 
short time reached its maximum capacity or 
any increase in the she of this bed was rapidly 
taken care of by the blood forced into it from 
the arterial side In the various discussions on 
the effect of intrapentoneal distention on the 
cardiovascular system no reference b made 
to the communications which exist between 
the arteries and veins above and below the 
diaphragm That tb^* N an extensive venous 

nd arterial pat ^ vessel* nor 


mally present in and around the vertebral 
column is beyond question There h also the 
opportunity for communication between the 
intercostal* and lumber vessel* and with the 
axygos vein. It may well be that at the high 
est venous pressure which we obtained cer 
tain of these pathways were opened diffi- 
dently to prevent a further rise in the venous 
pressure 

The slight rise in the pressure in the supe 
rior vena cava may have been due to changes 
in the intrapleural pressure associated with the 
elevation of the diaphragm It may also have 
been contributed to by an increased flow of 
venous blood through the various channels 
enumerated above resulting In an increased 
flow through the superior vena cava. 

While the fall In the carotid and femoral 
arterial pressures mav be explained on the 
reduced amount of blood available for the 
arcnlation as the result of the block below 
the diaphragm the subsequent rise m these 
pressures requires further explanation 

The rise in the arterial pressures when the 
intra go* trie tension was increased eboveoo 
mfllimeten of mercury may in part have been 
due to vasoconstriction in the head neck, ana 
upper extremities, but it may also in part 
have been due to arterial blood carried to the 
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inferior arteml circulation through vertebral 
anastomoses and to venous blood being car 
ned from the inferior to the superior circu 
Iation 

The sudden disappearance of the femoral 
pulse pressure was we think due to the 
arteml tamponade resulting from the greatly 
distended stomach which caused a markedly 
Increased peripheral resistance put below the 
diaphragm. It may be thought that the tam 
poaade at very high intragastnc pressures 
caused complete aortic occlusion If this were 
true the pressure in the vascular bed distal to 
the point of constriction was sufficient con 
8 tartly to maintain a pressure of 90 milh 
meters of mercury In the presence of the 
several minor pathways for venous return this 
would hardly seem probable. The fact that 
bleeding occurred from the proximal end of 
the femoral artery when the cannula was re- 
leased in several instances is proof that in 
those experiments In which this occurred some 
blood was able to pass the point of tamponade 
and it is likely that some arteml blood con 
stand) found its way Into the area below the 
diaphragm through anatomotlc channels. 

The marked increase m the carotid pulse 
pressure which was at times observed during 
the period of disappearance of the femoral 
pulse pressure may have been the result of 
mechanical factors causing an alteration in 
the dynamics of the superior circulation At 


this time the respiration is embarrassed b> 
the great!) distended stomach which results 
in fixation of the low portion of the costal 
arch, and the heart occupies a more trans- 
verse position m the thorax. The aortic and 
carotid sinus reflexes pia> no part in this 
mechanism because it has been observed 
when the vagi were divided and the carotids 
ligated The elevation of the pressure in the 
carotid at this period ma> also be influenced 
by tamponade of the abdominal aorta which 
acts to increase the peripheral resistance in 
the aorta. 

The rapid return of the artenal and venous 
pressures to their original levels when gastnc 
distention which had been maintained for onl> 
a short period was released is good reason for 
the early relief of gastnc dilatation In the 
hu m a n Bramj KaU, and Kohn have observed 
that after the release of marked abdominal 
distention which had persisted for some time 
the fall In the artenal pressure waa as much as 
40 mfllimetere of mercury They wisely cau 
ti’on that such a drop ' in a feeble patient 
might result in death M 

The rapid release of the intragastnc pres- 
sure even when this had been main tamed (or 
only a short penod resulted in profound 
changes in the arterial system When the 
tamponade of the abdominal arterial and 
venous system is suddenly released, the 
readjustment of the circulation depends upon 
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the rapidity of the restoration of the normal 
factors controlling It 

Of considerable Importance In acute gastnc 
dilatation is the added reduction of the blood 
volume Large quantities of fluid and con 
siderable amounts of salt may be lost through 
v omiting This may further result in a shift 
In the aad base balance Even when the ten 
sion u only moderately increased there muit 
occur a considerable reduction m the blood 
volume as a result of the increasing venous 
pressure in the veins below the diaphragm In 
a number of dogs bloody fluid was found in the 
stomach and intestines at the conclusion of 
the experiment. It is well known that portal 
obstruction results in a marked loss in the 
blood volume Thu must be considerably 
greater when added to portal obstruction 
there occurs Inferior caval tamponade 

Freeman Monson and Sawyer have re 
cently shown that acute dehydration stimulates 
meduUo-adrenal secretion and Freeman bad 
previously shown that adrenal secretion causes 
a still further reduction in the blood volume 

There results therefore a senes of events 
which act b a vidous drde to cause a steady 
progression of symptoms once the mechanism 
of acute gastnc dilatation is initiated The 
mere replacement of the fluid vomited is In 
sufficient to relieve the patient Of primary 
importance is the release of the cause of the 
primary factor causing the circulatory changes. 
Of greater importance to the patient is the 
prevention of any increase in the intragnstric 
tension by continuous gastric syphonage as 
suggested by Paine Cadson and Wangensteen 


CONCLUSIONS 

i Increases In the Intragnstric tension may 
cause profound changes in the cardiovascular 
svstem 

a The Inferior caval pressure progressively 
increased as the Intragastric tension rose to 
150 millimeters of mercury 

3 There resulted also an obstruction to 
the portal blood flow 

4- Marked changes are observed in the 
carotid and femoral blood pressure. 

5 Evidence is presented to show that the 
distended stomach may cause tamponade of 
the abdominal aorta 

6 The primary cardiovascular effects are 
further exaggerated by the fluid lost by 
vomiting and into the intestinal tract. 

7 The circulatory changes can only be 
prevented by preventing Increases m the 
in tra gastnc tension 

The aatboo with to think Dr LS. Hardin far hR am 
Mint lateral and many hrlfrful anjeillue* dnrfnf tha 
profraaol lie problem. 
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THE DISAPPEARANCE OF BLOOD FROM rHE CEREBROSPINAL 
FLUID IN TRAUMATIC SUBARACHNOID HAEMORRHAGE 

Tire Ineffectiveness of Repeated Luiibab Punctures 

WILBUR STRONG M D MomiAL, Canuh 
TJrpartiomt al YimmSc& tad S mnmrttrr llcCfl] tW Hcap^Ul, Mcntml 


T HE cerebrospinal fluid has, under nor 
xnal conditions, a fairly constant com 
position It contains no substances not 
present in blood plasma practically no colloid 
material, and very few cells Red blood cells 
and fibrin are wholly foreign substances and 
Bagley has produced experimental evidence 
that blood in the subarachnoid space is at 
once harmful and maj result in permanent 
meningeal and nerve tissue damage 

Repeated withdrawal of spinal fluid has 
been widely advocated for eliminating blood 
from the subarachnoid space Patients with 
subarachnoid hemorrhage treated by re 
pcated lumbar punctures show a rapid disap- 
pearance of blood from the spinal fluid, and 
undue credit is easily given to the lumbar 
drainage overlooking the rftle of processes by 
which nature dears the subarachnoid space 
of foreign matter 

The purpose of this study has been to 
gather data on the disappearance of blood 
from the cerebrospinal fluid m traumatic 
cases and to determine the true value of re 
pealed drainage of amounts of spinal fluid 
considered safe in traumatic case* m hasten 
mg the return of the fluid to its normal chemi 
cal and acellular state The rate at which 
nature achieves this spontaneously and the 
effectiveness of repeated lumbar punctures 
are critically analyzed 

METHODS OP INVESTIGATION 

Human cases of subaracbtoid htrmorrhage 
A senes of 15 cases 1 with blood m the spinal 
fluid were treated in three groups Group I 
consisted of 5 cases which were £iven lumbar 
punctures once or twice a day with a sixteen 
gauge needle and the withdrawal of relatively 
large amounts of fluid At the first puncture a 
radical reduction in pressure was always felt 

*TVirt*e* *1 iWtm om U» vmalk k-nr*-xrWt» »»d 

*»rr j«iAlAprr»tnt 


to be unsafe and m no case was the pressure 
reduced to lower than two-thirds of its initial 
level m the horizontal position In all subse 
quent punctures the pressure was reduced at 
least to one half In this way from 15 to 37 
cubic centimeters of fluid was removed daily 
In a of these cases the pressure was consist 
ently' reduced to zero at each puncture after 
the first 

Group II consisted of 8 cases given daily 
lumbar punctures with a twenty -gauge stand 
ard needle or an o 8 millimeter Labat s needle 
and the withdrawal of only 1 to 6 cubic centi 
meters of fluid 

Group III consisted of 2 cases m which a 
diagnostic puncture was performed on admis- 
sion and a second puncture after 5 days m 1 
and 6 day's m the other 

From cell counts and the volume of the 
fluid obtained a fairly close estimate of the 
blood removed by each puncture was possible 
The method used in treating these data is ex 
plained in detail in a subsequent analysis of a 
typical case 

Atumal experiments In order to amplify 
the data obtained m human cases where all 
determinations of blood in the cerebrospinal 
fluid are necessarily limited to spinal samples 
a senes of 7 dogs were studied Here it was 
possible to obtain all of the cerebrospinal 
fluid after various intervals following the in 
troduction of measured amounts of blood into 
the subarachnoid space 

Each dog was anaesthetized with either 
chloroform or amydal and a cistern a puncture 
performed Two cubic centimeters of fresh 
blood from the saphenous vein were then m 
jected slowly into the cutcma magna A red 
cell count was made on the blood used in each 
case in order to estimate closely the number 
of corpuscles introduced After intervals 
varying from 1 hour to 7 day's all of the cere 
brosplnai fluid was removed os follows 
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Under chloroform or amytal an aes the si a , a 
liminectom) wu performed the caudal end 
of the ipinal meningeal sac being expo*ed. 
This tac was tightly ligated near the tip well 
below the conus medullaris and cut free distal 
to the Ligature A venous cannula was then 
tied mto this slender sac exactly aa It would 
be bed Into a vein Thus a bloodiest cannu 
lation of the lubaractmoid space was obtained 
with no poiaibllity of fluid leak By placing 
the animal in a vertical tall-down position 
with the nose elevated as high as possible and 
Introducing air to displace the fluid the ven 
trides and subarachnoid space were com 
pletely drained. To be further assured that no 
appreciable fluid remained in the syitem a 
aitema puncture was then performed and an 
excess of air Injected until It escaped freely 
from the lumbar cannula. 

Various fractions of the fluid were prepared 
for microscopic study by fixing the cells with 
iodine fumes shortly after the fluid was taken 
as advised by Kutrie and SchulU 

RESULTS 

Human casts of traumatic subarackncid 
hetmorrkaie A detailed analysis of the follow 
ing case will Illustrate the method used in 
analyzing the results of lumbar drainage and 
demonstrate the rapidity with which blood 
uniformly disappeared from the ipinal fluid 

N U a io jw old ghi, wu admitted to the 
Neoroenrflcal Service at the Royal Victoria Hos- 
pital following a blow on the head which resulted In 
an axtendTe ahull fracture through the sagittal su- 
ture. There waa no bleeding from tan, no*e, or 
mouth. There waa in Itrmfttent uncoeackraa&eaa and 
vomiting for aeveral houra following the accident and 


complete diaaocLatloo of eye movements. No other 
local! ring neurological algal were found. On admlj- 
slon the spinal fluid waa greedy very bloody Twelve 
cubic centime tea ware removed. A amail fraction 
obtained fiat a dmflar final specimen were 
counted ■epuratdy The initial specimen contained 
15,000 red ctHsper cubic millimeter while the last 
nad 160,00a. The greater concentration of cdb fn 
the last flnld obtained ihowi dearly that the aouTca 
of the blood waa not the lumbar puncture. The 
separate examination of the firat few dropa and the 
last few drops oi flnld obtained eDmlnatea the poa- 
afbillty of mistaking bloody fluid from a traumatic 
puncture for that arising from an intacranial hem 
orrhage. In thb 10 year old girl the total cerebro- 
spinal fluid capacity may be estimated to be shoot 
roo coHc am timet era. A conddeable error In thk 
rough eatlmatc would Dot change notably the relative 
values In the following calculations 


The estimated total one hundred cubic 
centimeten of cerebrospinal fluid in this pa 
tlent on admission contained at least 1 100X 
1000X160000 or 16000X10* red Wood 
cells At the first puncture uXioooX 
160000 or 1920X10* red cells were removed. 
Likewise the second puncture eliminated 15 
cubic centimeters of fluid containing *5 000 
red blood cells per cubic millimeter or a total 
of 37SXio* red cells. In this way from the 
cell count and volume of each fluid specimen 
curve I, Figure 1 Is obtained representing the 
rate of blood removal accomplished by re- 
peated lumbar punctures. 

The rate of actual disappearance of red 
cells determined by counting each specimen 
of fluid is represented in curve n figure 1 
The tremendous discrepancy between carve* 
I and II represents spontaneous elimination 
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of cells. Similar curves for all other cases in 
this group show the futility of spinal punc 
turn even more strikingly Only from 4 to 2 a 
per cent had been removed by lumbar drain 
age by the time the fluid had completely 
cleared 1 Irregularities in curve II such as the 
rise to 57 000 cells on the third puncture, are 
perhaps due to small amounts of blood intro- 
duced b> the puncture needle and only serve 
to diminish the discrepancy between the two 
curves representing spontaneous fluid dear 
ance. 

Table I summarizes the results on all case* 
in Group I. Even though as large amounts of 
spinal fluid were withdrawn as safety permits 
m each case it Is clear that the value of lum 
bar punctures was negligible 

Table II presents a summary of results on 
cases in Group II Here with the removal of 
onl> very small amounts of fluid all blood dis- 
appeared just as quickl> as in Group I 

In the two additional cases which eonsti 
luted Group HI following a diagnostic punc 
ture on admission, no further puncture* were 
done until the fluid had cleared spontaneously 


r* til* tt*!f (kilt camkbrtd ekir »mi tin enut Wux 
«Ue kHJ-wW*- «r Sr*. At m* • 

row rwratr*! let th* fioM to tk*t almttiM «nor “titk « 5 « tLw 
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Case 1 G V aged ra years On admis- 
sion the spinal fluid contained 62 000 red 
blood cells per cubic mxlhmeter Six days 
later the second puncture was done and the 
spinal fluid was found dear and colorless and 
contained only 70 red blood cells per cubic 
minim eter and ao 1 milligrams per cent pro- 
tons 

Case 2 M M aged 27 years. On admis- 
sion the spinal fluid contained 26500 red 
blood cells per cubic mflhraeter When the 
second puncture was performed 5 days later 
the spinal fluid was dear and colorless and 
contained 30 red blood cells per cubic milli 
meter and 33 2 milligrams per cent total pro- 
teins 

Blood disappeared from the spinal fluid just 
a* quickly in these cases without lumbar 
drainage as in those given repeated spinal 
punctures 

Animal experiment} The results of studies 
on 7 dogs including the amount of blood 
introduced Into the subarachnoid space and 
the amount recovered after various intervals 
in the total cerebrospinal fluid, are sum 
manted in Table ILL 

In 2 of this senes of animals only 35 to 29 
per cent of the red cells introduced into the 
subarachnoid space could be recovered in the 
total specimen of spinal fluid after an interval 
of from 60 to 90 minutes Following this there 
was a fairly regular- and rapid disappearance 
of cells until at the end of 7 days 99 8 had been 
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spontaneously eliminated A curve (Fig 3) 
rep relenting graphically tin* dafl\ dnninu 
Lon in red ceil* shows a striking resemblance 
to curves [dotted from daily cell count* on the 
spinal fluid of human cases of *ubar*chnoid 
hemorrhage (Fig*. 1 and a) 

coimtNT* 

In each case treated by repeated lumbar 
puncture and the withdrawal of as much 
cerebrospinal fluid as seemed safe the amount 
of blood eliminated divided by the estimated 
amount initially extravasated gave a fraction 
ranging in value from one tenth to one fifth 
The numerator of the fraction ma\ be re 
garded a* an accurate approximation *wce it 
was determined from actual cell counts and 
the measured volume of fluid obtained On 
the other hand the denominator Is much too 
small. This is true because the lumbar sam 
pie from which the free blood in the total 
cerebrospinal fluid b calculated contains a 
much smaller concentration of cells thin the 
fluid near the site of haemorrhage Sachs et al 
have commented on the slow and uneven dif 
fusion which occurs in the spinal fluid The 
cells freely suspended In the cerebrospinal 
fluid throughout the entire subarachnoid 
space represent onlj a fraction of those ex 
travasated since many are promptly bound m 
a dot or entangled In the meshes of the arach 
r*dd trabeailje. 

A rough idea of the factor bv which this 
denominator should be multiplied to get a 
truer estimate of the total blood in suspension 
was obtained experimentally In dog 1 of the 
animal series. In this animal the cerebrospinal 


fluid was all withdrawn to hour* after a known 
quantity of blood was introduced into the 
subarachnoid space This Interval sbcxild 
allow for msrimnl diffussou of cefls to the 
lumbar region The first 40 per cent of the 
fluid obtained was collected separately and 
mar be assumed to be comparable to the 
lumbar samples dealt with in human cases. 
The probable error in this assumption is 
dear!} 00 the side of minim Lung the differ 
ence between the spinal specimen and the 
total fluid rince never can 10 much as 40 per 
cent of the cerebrospinal fluid be obtained 
without displacing some of it with air In 
this animal the first 40 per cent of fluid con- 
tained 31,000 red blood cells per cubic mllE 
meter whereas the total specimen contained 
73 000 

A general impression of the share of extxav 
asated blood which Is »oon fixed and cannot 
be recovered even if all the cerebrospinal fluid 
is withdrawn was obtained experimentally In 
dogs 3 and 3 In dog 3 onl> 39 per cent of the 
blood Introduced was found in the fluid 1 
hour later and in dog 3 only 35 per cent after 
00 minutes. In dog 1 then the total fluid con- 
tained in suspension about 3 5 times as many 
cefls as might be estimated from the lumbar 
specimen and In dogs 3 and 3 the total blood 
free in the cerebrospinal fluid represented only 
35 to 39 per cent of that origuuuh introduced 
In these animals the cell count in the spinal 
sample of fluid might be multiplied by about 
twelve and a truer estimate of the snbarach 
no id blood obtained. It is fair to assume from 
these experiments that in human cases the 
estimate of total subarachnoid Wood from the 
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FI*. 1 Typical curvet *howin* the futility of repeated 
nnnbtx puncture* In dlmizMttla* blood from the cwrbro- 
tfthial ftuld In * e**e of eeteraiee traumatic asbarachaoid 
t^raorrhaee. Ca»e N M. Curve I rtpment* the e»mln p 
tkvn of m 3 Mood edit from the cerebrospinal ftdrf acexra- 
pSkhed by repeated lumbar puncture*. Carre II iepie 
lenU the actual dkappearaoce of red blood cell* as tbown 
br cell count* on eaci. *pecimen of fluid. Ti»t ciwrcoou* 
«U*crep*ncy between the two carve* repre*ent» aponUneoc* 
dearin* of the cerebroapinal fluid. 



FI*. 1 Curvea ahowin* the rapid aponUxseou* disap- 
pearance 0/ blood cefia and excea* protein* from the cere 
brotpitud fluid in a atie 0/ exteniive traumatic tobaraxh- 
noid harmoirhagt Case I K. The aolid line curve repre 
•enU the disappearance of red blood cells from the errebro- 
spinal fluid as shown by cell count* on the fluid obtained 
by dally small diagnoatk lumbar punctures The broken 
line curve represent* the elimination of proteins In 5 days 
the red cell* were reduced from 800,000 to too per cubic 
millimeter and the proteins dropped from 59R6 to 48 mitti- 
trana per cent. 


lumbar sample of fluid is likewise many times 
too small 1 

In the second group of case? in which the 
fluid withdrawn was always limited to from t 
to 5 cubic centimeters the spinal fluid was 
dear m the usual 4 to 6 day interval required 
in the previous group of cases treated with 
more intensive fluid withdrawals. In j cases 
of this series the protein content of each sped 
men of fluid was determined In each instance 
the spontaneous elimination of eicess pro. 
terns was strikingly parallel with red cell 
disappearance normal values being estab- 
lished within 6 days in each case (Fig 3) 

Each one of the multiple punctures in 
Group I was performed with a large needle in 
the hope that spinal fluid leakage would con 
Unue through the puncture openings in the 
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dum \et the rate of clearing uaa just as 
rapid m Group II where the needle used was 
very small The negligible importance of con 
tmuous fluid leakage is further emphasized by 
the fact that the rate was atfll unchanged in 



Rfi * A coznpovae curve *bowia* the rate of crrelw 
^toa! fluid clearance in * terin of tfcic* in which ail of the 
arebroinfnaJ fluid ana withdrawn at vaiknn interval* fol 
lowia* the Introduction of mcaaurcd »motinU of Ijlood Into 
the aubaraefeooid apace 
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tie 2 case* in which blood elimination «ii left 
wholly to spontaneous processes 

To Essick V* eed, Woolard, and Ruble and 
Schultz we owe a great deal of information 
regarding the phagocytosis of particulate mat 
ter (e.g carbon parti des, trypan blue granules, 
and red cells) within the subarachnoid ipace. 
These workers have demonstrated an active 
physiological median Urn for the spontaneous 
d earing of cerebrospinal fluid but in each in- 
stance their attention was co nfin ed to the 
ongin character and activity of phagocytic 
cell*. No quantitative data were obtained 
therefore regarding the rate of red cell de- 
struction following hemorrhage or the intro- 
duction of known amounts of no rmal blood. 

A day following tie introduction of blood 
m animals of tie present senes, polymorp bo- 
on dear leucocytes appeared m considerable 
numbers. In 3 da y» lymphocytes and mono- 
cytes were predominant In 3 days, when 
only 0.3 per cent of tie Injected blood re 
malned in tie fluid numerous mononudear 
phagocytes were seen engorged with red cell 
dQjrb which stained heavily with spedal iron 
stains. Their abundance was sufficient to m 
dlcnte strongly that their activity may play a 
major part in cerebrospinal fluid clearance 

SUHMARY 

Blood disappears within 5 or 6 days from 
the spinal flina. This period b not influenced 
by the nse of repeated lumbar punctures 
Vanthochromatln which makes its gross ap- 
pearance usually on the second or third day 
following a subarachnoid htrroorrhage Is ec 
tirely absent or reduced to a faint trace In 6 
day* with or without lumbar punctures. The 
spinal fluid obtained alwayi represents a high 
dilution of blood and only a small fraction of 


the total fluid can be removed at one time 
with safety Therefore the amount of blood 
eliminated by lumbar drainage b ilway* 
amazingly smalL In no case studied in the 
present investigation was more than 10 drops 
of whole blood removed by an entire senes of 
punctures 

The rate at which blood bearing fluid can 
be withdrawn from the subarachnoid space 
necessarily b limited to the rate of secretion 
of fresh fluid. This b far too slow to rival the 
rapid spontaneous elimination of red ceils 10 
that only a negligible fraction of subarachnoid 
blood can be removed by repeated withdrawal 
of spinal fluid by the time fluid clearance takes 
place 

Lumbar punctures should be used in trau- 
matic cases for diagnosis and reducing a been 
mil pressure, but are entirely futile as a means 
of hastening the disappearance of blood from 
the cerebrospinal fluid. 

I gratrfnlly acknowledge my fndtbtodnaa to Di 
Coot for iruim &dp rod adrica In tia prtaeal 
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CARBON DIOXIDE, THE GASEOUS ANAESTHETICS, AND THE 
ADVANTAGES OF REBREATHING METHODS OF THEIR 
ADMINISTRATION 

JAMES G POE, M.D., Dallas, Tim 
B*rW UilTOitj EtapW 


C ARBON diondc, instead of b ein g only 
a waste product to be exhaled through 
the lungs and a factor in the aadbase 
balance plays the rdle of a respiratory stimu 
lant. It regulates the heart, affecting both the 
rate and rhythm and m directly the vascular 
system sustaining the blood pressure. It also 
maintains peristalsis of the alimentary tract, 
affects the mental equilibrium, and promotes 
Bysterruc oxidation by increasing the dis- 
assodation of orygen from the haemoglobin of 
the blood. Thus the rtle it plays m supporting 
these important bodily functions mikes it 
about equal in importance to the supply of 
oxygen, and indeed, without its stimulating 
effects upon the respiratory center, normal 
respiration would be impossible 
If we rebreathe pure oxygen into a bag 
hyperpncea soon occurs from the carbon 
dioxiae accumulated therein, thus proving 
that oxygen want was not the cause of the 
excessive breathing 

If we voluntarily breathe fast and deeply 
for several minutes, thus eliminating carbon 
dioxide from the system, the desire to breathe 
will be suspended, even until cyanosis may 
appear and also fatal apnoea may result 
Forced artificial respiration performed vigor 
ously on animals for 15 to 20 minutes, may 
produce a fatal apncea from the acapnia thus 
induced, and after 8 or 9 minutes death 
usually results from lack of oxygen 
Dunng ether induction when associated 
with prolonged excitement and hyperpncea, 
dogs will often die from apncea when anaes- 
thesia is completed, there being an insufficient 
amount of carbon dioxide remaining in the 
system to stimulate the anresthetlaed res- 
piratory center 

Excessive pam from injuries through in 
ducing hyperpncea and acapnia may result in 
fatal apncea when the pain is relieved by open 
ether amcsthesla, there being no means thus 


afforded of conserving the carbon dioxide in 
the system To offset this danger m those that 
were severely injured, the ancients partly 
smothered their patients 

The importance of carbon dioxide and Its 
many vital functions requires that it shall be 
constant m quantity in the system, hence we 
find in each individual that there is prac 
tically no variation from day to day under 
normal circumstances. 

The alveolar air contains as an average 
about volumes per cent of carbon dioxide. 
Normal respiration does not disturb the 
relative proportion of the gaseous contents of 
the alveolar air, as only about 350 cubic 
centimeters of the tidal air reaches the sta 
tionary alveolar air and them intermixes with 
the latter by diffusion and thus is normal 
tranquil respiration mam tamed and also the 
other important functions performed in a 
regular manner So delicate is this regulatory 
mechanism of the respiration performed that 
even the thought of it disturbs it In an 
individual, as we cannot breathe regularly If 
we give it our attention 
If carbon dioxide is added to the inspired 
air by rebreathing or otherwise or it is 
exhaled into the lungs from the blood more 
freely than normal as during muscular exer 
dse, respiratory stimulation at once occurs 
If 4 or 5 per cent of carbon dioxide is added 
to the inspired air, or If o 2 per cent is added 
to the constant alveolar air, the respiratory 
efforts will be stimulated to double the normal 
volume of ventilation If pure oxygen is 
breathed instead of air practically no change 
m the respiration occurs and furthermore, if 
the hicmoglobin of the blood is normally 
saturated, the corpuscles cannot take any 
more of the oxygen, and onl> a small quantity 
of it can be added to the blood by being dis- 
solved in the plasma when some pressure Is 
applied. Therefore, hyperpncea depletes the 
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the 3 cases In which blood elimination was left 
wholly to spontaneous processes 
To Essick \\ eed, Woolard and Kubie and 
Schultx we owe & great deal of Information 
regarding the phagocytosis of particulate mat 
ter (e.g carbon particles, trypan blue granules, 
and red cells) within the subarachnoid space 
These workers have demonstrated an active 
physiological mechanism for the spontaneous 
dealing of cerebrospinal fluid but in each In 
stance their attention was confined to the 
origin character and activity of phagocytic 
cells. No quantitative data were obtained 
therefore regarding the rate of red cell de- 
struction following hxxnorrhage or the intro- 
duction of known amounts of normal blood 
A day following the Introduction of blood 
In animals of the present senes polymorpho 
nudear leucocytes appeared in considerable 
numbers In 3 days lymphocyte* and mono- 
cytes were predominant In 5 days, when 
only 0.3 per cent of the Injected blood re 
malned m the fluid, numerous mcmonudear 
phagocytes were seen engorged with red cell 
dfbris which stained heavily with special iron 
stains. Their abundance was sufficient to in 


the total fluid can be removed at one time 
with safety Therefore the amount of blood 
eliminated by* lumbar drainage is ahean 
amanngly small In no case studied in the 
present investigation was more than 10 drops 
of whole blood removed by an entire series of 
puncture*. 

The rate at which blood bearing fluid can 
be withdrawn from the subarachnoid space 
neceaaarily la limited to the rate of secretion 
of fresh fluid This is far too slow to rival the 
rapid spontaneous elimination of red cells 10 
that only a negligible fraction of subarachnoid 
blood can be removed by rep ea ted withdrawal 
of spinal fluid by the time fluid clearance takes 
place. 

Lumbar puncture* should be used in trau- 
matic cases for diagnosis and reducing tbocr 
mal p r essu re but are entirely futile as a means 
of hastening the disappearance of blood from 
the cerebrospinal fluid. 

I imrftBy acknowtadoe my Endebtrdoew to Dr- 
WHUam Com for ftueran bdp «od tdrV* In tin prar*t 
Wody 
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dicate strongly that their activity may play a 
major part in cerebrospinal fluid clearance 


Blood disappears within 5 or 6 days from 
the spinal flina Tho period b not Influenced 
by the use of repeated lumbar punctures 
Xantbochromatin which make* its grots ap- 
pearance usually on the second or third day 
following a subarachnoid hemorrhage la en 
Urtiy absent or reduced to a faint trace in 6 
dayi with or without lumbar punctures. The 
spinal fluid obtained always represents a high 
dilution of blood and only a small fraction of 
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little or no harmful effects on the blood and 
tissues When used early in the operation for 
relaxation, patients are often unaware that 
ether has been used with the gases 

The special effectiveness of relatively small 
amounts of ether and the rapid recovery from 
it when administered by the dosed method is 
well recognized It has therefore, a great 
advantage over ether amesthesia by the 
open method 

The apparent simplicity of open methods 
with a small mask being the only apparatus 
required for the administration, and through 
the lack of a sufficient number of anesthetists 
properly trained to use dosed methods it 
appears that open ether anaesthesia must 
unfortunately still be the dependence, espe 
dally m the smaller hospitals, for some time 
to come Some surgeons still prefer it how 
ever, as the> are accustomed to this type of 
anaesthesia and relaxation. 

Factors that tend to prevent acapnia and 
resultant apncea with the so called open 
method are (a) It Is not strictly open, for 
the mask when covered with towels, etc, 
retains the latter portion of the air exhaled 
and this air especially rich m carbon dioxide is 
inhaled again and thus a degree of reb reft thing 
is afforded that In most cases is quite sufficient 
(b) Morphia prernedi cation prevents over 
stimulation of respiration as from pain etc 
and (c) often a continuous partially obstructed 
respiration so that the free elimination of car 
bon dioxide is prevented fd) The brevity of 
the operation together with the added stim 
ulating effects of ether on the respiration all 
act os preventives of apncea and shallow 
breathing the most common and troublesome 
features of the open method of administration 
In the administration of ether if the dff 
ferent stages of narcosis (as now taught) are 
observed and the depth of the anaesthesia is 
varied to meet the requirements of each 
operation and as the technique will permit 
much will be accomplished m conserving the 
vitality of the patient and in preventing 
unnecessary ovcruniealhctixing Anesthesia 
suffiacntly deep for an mtra abdominal opera 
tion might prove fatal in the case of a very 
sick mastoid patient in whom only the pn 
mary stage is required 


When acapnia with limited respiration de 
vclops, a rubber tube from the carbon dioxide 
tank may be placed under the open mask and 
a small amount of carbon dioxide liberated to 
be inhaled with only two or three breaths 
Respiration at once becomes increased in rate 
and depth and a threatened period of apncea 
or retching may be averted The respiration 
also improves generally induction may be 
hastened and later ether may be readily 
eliminated 

Other special advantages of carbon dioxide 
and complete rebreathing methods are that 
the use of ethylene as an an esthetic is ren 
dered safe from static ignition The cautery 
also can be used with safety for the amount of 
ethylene escaping mto the operating room is 
restricted thus differing materially from the 
fractional rebrea thing method in which a por 
bon of each exhalation is discharged into the 
room The full deep breathing maintained by 
carbon dioxide and rebrea thing throughout 
the operabon lessens the incidence of post 
operative pulmonary complications and pro- 
motes full oxidation Furthermore this 
method permits of the use of morphia sodium 
amytal and other useful narcotics as pre 
operative medication without the danger of 
respiratory' depression that might otherwise 
occur and render their use hazardous With 
out premedicabon with morphia or other nar 
co tics to depress the respiratory center, re- 
brea thing with resultant hypercapnia may 
overexerase breathing The bag must then be 
occasionally' partially' emptied and refilled 
with fresh gases to relieve the hyperpncca 

As special factors safeguarding ethylene 
from ignition from the cautery static elec 
tnaty, etc I will again refer to complete 
rebrea thing complete except for a degree of 
leakage that slowly occurs and requires the 
addition of fresh gases from time to time 
thus effectively preventing overrebreathing 
The leakage is slow enough however effec 
tively to prevent the ethylene from accumu 
lating m an unsafe and detectable quantity m 
the operating room With proper room 
ventilation and by further safeguarding by 
the use of t wet tow'd draped over the face 
piece wc use the cautery for hicmorrhoLdi 
and such operations as freely as desired 
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mrropATnoLooY or ENDoaomcras 

The cervix uteri assumes altered pothologi 
cal states as a result of various etiological fac 
tors chief of which ire the traumas and 
lacerations of labor with consequent Infec 
tions. Microscopically In the early stage* of 
Inflammation the most important changes 
would be hypoplasia and hypertrophy of the 
cells In lining souamous epithelium ana glands 
metaplasia of the columnar cells of the colum 
nax epithelium and the glands, and downward 
growth of tbe widened epithelium Into the 
stroma. The vasculature becomes engorged 
and there is evident a xone of lymphocytic 
cells under the basement membrane and pene 
t rating upward Into the cellular epithelium. 
The lining cel ls , Including those m the glands 
at first might show an orderly arrangement 
and appear hypertrophic and hyperplastic. 
Later more abnormal change* develop and 
produce the confusing picture* suggestive of 

precancer or cancer These stages do not 
proceed In an orderly progressive fashion as 
just described but merge one Into the other 
thus there might be all grades of inflamma 
tfcm in one and the same cervix or in one and 
the tame field observed under the microscope. 

Briefly, the cells in the aggravated stage* of 
cervicitis might be hypertrophic, vary In sixe 
and shape, be multlnucleated, show amltoais, 
hyperchromatism of the nudel and an altered 
nuclear plasma relationship Some giant cells 
may be seen and In some situations the relit 
penetrate downward into the stroma and over 
grow other tissues Most of these aboormall 
ties are also present In established cancer yet 
such affected tissues might be stamped as 
“precancerous ” or suspicious othen would 
label them as cancerous (see Figs, i to 14 In 
dtrrive) 

In the literature the terms incipient can 
cer ‘ beginning cancer and precancer 
are loosely applied and In many cases are 
made to appear synonymous. Thi* concep- 
tion Is wrong because Incipient or beginning 
cancer can mean only established cancer 
although in Its earliest stage, while precan 
Cer presume* only the future probability of 
cancer developing Not every case of precan 
cer turns Into cancer later as some remain 
stationary 


DuncuLnrs m rm torhulattow or 

PRECAHCER ' CRTXTRIA 

A glance at the recognized criteria of estab- 
lished cancer does not clarify the situation as 
to the differential diagnosis of “precancer * 
Ewing present* the following attributes of 
cancer with the qualification that any one 
or all of which may be present " (1) abnormal 
cellular overgrowth (a) atypical qualities of 
the cells (Increased nuclear content of nudeus. 
alterations In sue of cells, hyperplasia, exces- 
sive or atypical mitosis degenerative nuclear 
and cytoplasmic changes) , (3) heterotopia 

(4) local invasive or destructive properties 

(5) desmoplastic properties (6) loss of polar 
ity (7) metastases 

The most accepted Ideas of {ndpltxl cancer 
seem to lay stress on the abnormal ceil mor 
phology Thus Schauenstein Schottliender 
Ewing and Rubin find that the characteris- 
tics of incipient carcinoma are as follows 
(1) Irregular arrangement of cefli fs) lots of 
cell boundary fo) abnormally dote juxtaposi- 
tion of cells (4) change* in chromatin net 
work (5) change* In protoplasm toward 
stains (eosinophiba) 

As mentioned above cancer can be diagnos- 
ticated microscopically even when only one of 
Ewing s criteria are present and yet that cri 
tenon may be the feature of a tissue that Is 
still in the pmaacerous tiap There seems to 
be an Intermingling and common basis in 
some of the criteria of precancer and cancer 
although of course the histological structures 
of the two conditions are different. 

The most frequent findings common to both 
precancer and cancer are m order of impor 
tance (1) atypical cellular change* (*) ab- 
normal cellular overgrowth, (3) heterotopia 
(4) loss of polarity 

When one studies any single accepted cri- 
terion of cancer there Is a doubt left as to the 
minimum amount of abnormality that must 
be present to eliminate the precancer stage In 
a suspicious piece of tissue. Theoretically u 
one finds the same type of cellular changes in 
the two stages of precancer and cancer ail pee 
cancers slwuld be labelled as actually cancer 
ous even if only one cancer like cell l* demon 
stinted histologically Practically of course 
this is not *0 
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IT* 1 Section of cervix of patient aged 54 yexrx, ibtrw 
Inn pnpflJom*. \ cry km power Note the extraordinary 
bru*denlnt of the •quxmou* layer* tbe eplthetium beln* 
about rix timet at wide at tbe normal lining ^ Upper 
border of tquamou* epithelium. B loner border- L over 
thadowed ttrcaaa D nomiftcation 

lacking an absolute and unequivocal histo- 
logical dividing point between the two condi 
tions we are forced from the evidence at hand 
to believe that cancer is an intensification or 
follow up stage of precancer One should not 
believe that an increased number of suspicious 
attributes in a piece of tissue makes that tis- 
sue cancerous just a* typhoid is diagnosti 
cated from a number of relatively mild symp- 
toms This would seem to be the policy of 
some observers however 

The lack of a formal and precise description 
of precancer has caused certain observers to 
doubt the possibility of diagnosing this stage 
microscopically and thus they lean toward 
the idea of a tissue bang either actually can 
cerous when any of the attributes of cancer 
arc present or non-cancerous otherwise Thus 
Frank doubts the possibility of diagnosing 
early cancer in conditions which lacking as 
wc do absolute histological criteria of early 
malignancy may as well prove to be harmless 
epithelial proliferation Keller and Van de 
Vvvcr agree with Schiller (17) that it is not 
possible to diagnosticate microscopically a 
precancer state and that mam so called pre 
cancers are really established cancers Robert 
Meyer believes that as soon os a tissue pos- 
sesses a single criterion of malignancy that 
tissue is no longer prccanccrous He would 



call precan cerous those cellular changes which 
take place m the interior of the cell and which 
ore not visible under the microscope and can 
not give a special histological morphology 

EARLIEST CANCER DIAGNOSIS IN ITS 
RELATION TO * T RE CANCER ’ 

Are cellular changes alone sufficient to es 
tablish carcinoma diagnosis? Several investi 
gators quoted by Stone have observed in the 
uterus that a certain type of early cancer 
spreads superficially over wide areas before 
showing marked invasive features. Broders 
emphasises that carcinoma or cancer regard 
less of etiology is a primary disease of epi 
thelial cells and that all other phases and 
sequel re although of great importance are in 
reality of secondary nature Further on in 
his paper he notes that the diagnosis of car 
cdnoma tn situ as of carcinoma in general is 
based chiefly on altered cellular characteristics 
in contradistinction to the cellular situation 
The nuclei as compared with those of normal 
cells haw an increased avidity for the ba 
sophlhc dyes are usually increased in size 
both actually and in relation to the cytoplasm 
arc frequently irregular arc not infrequently 
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in a state of atypical or pathological mitosis, showing marled invasive features. Ewiog 
and are occasionally observed in groups in tbe while certain that beginning carcinoma can be 
form of tumor giant celli diagnosticated from marled cellular changes, 

He discounts the importance of penetration believes that there con be no room for doubt 
of the epithelial cells past the basement mem If the features of downward growth and bet 
brane as a diagnosis of card no ms but stresses erotopia are added, Rubin does not accrpt 
above all else the type of lining cells even when the deep invasion of the neoplastic cervicsl 
within the basement membrane confines, as surface epithelium into wdl marled loflamma 
the final arbiter of malignancy His discussion tor} stroma aa pathognomonic for the pres- 
of characteristic malignant attributes of the ence of a carcinomatous process. His condu 
cells fits in fair!} doseiy with those change* son la that the important criteria of malig- 
observed m the severest cases of cematis, but nancy in these eori\ cases lie not to much in 
which cannot be definitely classed as cancer the relation of the cell nests to the stroma, the 
ous b\ any means. These cellular change* depth or extent of epithelial Invasion or evi- 
seem to disagree only m a matter of quantity deuces of surrounding inflammatory changes, 
from those m actual cancer (see Figs. 1 to 14 aa in the intrinsic morphology of the epithelial 
indusive) cefla.” 

Stone believes that the positive kientifka VUlard and Montd attempt to prove the 
tion of a malignant neoplasm cannot be made sequence between inflammation and ameer m 
histologically until definite destructive capoc a cervix b\ the appearance on one Up of a 
ity is recognised although paradoxically be hyperplastic metritis, and on tbe other Up-- 
points out that a certain type of early cancer incipient cancer point of transition and tbe 
spreads superficially over wide areas before precancrr stage They abo note that it u poa- 
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Fig. 6 Section of cervix in wooun aged yean. Epi- 
dermixxtkm of gLaivl through excetilve downgrowth of tor 
f gee tqunmou* epithelium. At 1 marked proliferation of 
wjuamcra cdt* with rupture through bailment membrane. 

sible to disclose in the flat epithelium the most 
extreme beginning of that which can be a can 
cer before infiltration m the depth, before any 
clinical signs of malignancy are apparent 

Keller and Van de Vyver warn against the 
possibility of a precan cerous state being m 
terpreted when a precocious stage of cancer is 
realty present They are quite certain that 
the absence of deep penetration cannot be 
interpreted against the existence of cancer 
The\ believe that many early cancers show 
nothing but a modification of the superficial 
epithelial layers without deep penetration 
even after serial section study 

The opinion of Lubarsch is that cancer 
should be diagnosticated onty “when one has 
found sure and dear criteria of destructive 
growth 

As previously mentioned, Robert Meyer 
(n 12) believes that as soon as a tissue pos- 
sesses a single criterion of malignancy, that 
tissue is no longer precan cerous 

Novak after distinguishing the deep pene 
tnxtion of squamous epithelium in the Injflam 
matory cervices from actual cancer by the 
fact that in inflammation the invasion of the 
depths b\ creepers of squamous epithdium 
proceeds along the trellis furnished by the in 
flamed framework while the penetration of 



Ftg. 7 High power view of area. blocked off in Figure (1 
The at ratified iquamoa* cell*, C hire unmtd in aboor 
mil lppeirince ind there I* lot* of the baaanent man- 
brine it B D rep re ten t* the gland lumen. The field I* 1 
cmdnoid one. 

Fig. 6. Section of cervix of womin aged 61 yeux Peg* 
of hyperplutlc tquamou* epithdium dipping down deeply 
into the ttromi A 

actual cancer is a more ruthless and less or 
deriyone notes “After all however the dif 
ferentiation of these inflammatory lesions 
from very early cancer is based upon the 
study of the cells themselves rather than upon 
such differences in general architecture as 
haw been discussed He would differentiate 
the benign lesion by the fact that it is only the 



Fig. p. lUgh power view of blocked are* In Figure 8 
B Absent bajaoent membrane region C *IiohUy modi 
fied aquamoa* cell*. Thl* l* a good example of hetcrotopla 
In a benign piece of tutoe 
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basal cells of the epithelium which arc ar 
ranged pcipcnd»culari\ to the baferoent mem 
brane like pahsadcs. while in carcinoma this 
peipendiculanti is often noted in the upper 
[avert as welt 

\* prenoush described Martxloi? demon 
strate* in leucopbkia of the cervix the cvtol 
ogy common I\ encountered in a well devd 
oped cancer of the cervix. He Insists that such 
a histological picture lacks one anatomical 
requisite invasion to make it a card noma 

Schiller US) in a ma$teri\ article on rath 
diagnosis of cancer of the cervix, describe* 
bow most of these cancers are separated from 
the normal tissue by a definite none of atvpical 
tissue of about the same width as the normal 
epithelium. This is called the carcinomatous 
taver and according to him. represent* the 
hrst stage of the development of actual cam- 
noma. The earliest cervical cancer* would be 
represented bv not hin g but a bver oi altered 
cells (staining white with Lagols iodine in 
contrast to the maboganv brown of the normal 
cervical tissue) later there would be begm 
nmg down growth, until hnalh we would have 
advanced downgrowth and snpernaal clcrra 
turn In addition to this supertioal bver This 
carcinomatous bver is diagnosed as cancer 
soldi bv its altered otology and he points 



Fir mrt pt»tt rlfw oi hlnctrd rr-rK® b Finer 
o Tbf »J\ roh rr Qln) vtib a haul trpf d c*IL J Rw- 
tarot mfOVanr*. & arr Intact. 


out that “from the old and antiquated pomt 
of view carcinoma is cfiagno*ed onh when it 
penetrates deepb " The vtmngrst carcinoma 
diagnosed tn him measured a to 3 mtlErnetcT* 
in diameter and presented inch cdhilar 
change* with no down growth or metastase*. 

Tbe cvtologv of this carcroomatous bver tf 
described a* follows ** rolvmorphic and atvp- 
cal cell* espeoallv as regards the nudeu 
Large nudei mav be surrounded bv small 
one*, dark nodei ma\ be not to hght nudei. 
and occasional! \ giant cells ma\ be found 
with several nudei in one cdL The great num- 
ber of nudei is extraordinarr there bang 
more nudei than in the healths epitheCum- 
Tbe regubr order as *een in normal epithe- 
lium is absent In health v epithelium the 
number of nudei dnmrusbe* centnfugalh from 
basal bveT to the surface until m the rupee 
Daal bver onh a few shrunken nuda hmg o 
Urge cell throb are found In the presence d 
a cardnomatou* b\er however we nod cm 
the surface a great number of dark nudei h' 
ing dose to one another The basal bver is 
*harpl\ demarcated against the underhmf 
connective tissue and never shows projecting 
single cells or group* of crib.” He note* that 
occasionallv one can see within the 
Usroe near the borderline single dark ccBs 
which from a morphological point of view arc 
characteristic of cardnoma (see Fig it' 
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He notes also as a characteristic of this car 
anomalous epithelium that “the superfiaal 
layer which in normal epithelium consists of 
large vesicular light cells with small shrunken 
nuclei or nests of nudei is missing This su 
perfiaal layer which is typical m the epithe 
Hum of the cervix — normally the epithelium 
of the cervix does not show parakeratosis — is 
filled with glycogen as proved b> staining 

He describes how Bowen’s precancerous 
dermatoses were originally diagnosed os such 
because there was no down growth and onh 
altered cellular epithelium Study later re 
vealed that down growth would develop in 
tune so that these dermatoses were realH ac 
tuall) cancerous at the time there were only 
cellular changes present. Schiller dismisses 
the term ‘ precancerous ’ as being too ambigu 
ous 

It is interesting to note in some of the sec 
Uons (Figs 2 4 7 14) how closely the cells 
approach m type those found in established 
cancer In several cases the cells m cert am 
spots are actually cancerous m appearance 

THE CANCER CELL STRUCTURE IN ITS 
RELATION TO “ PRECANCER 

There does not seem to be any doubt that 
cancer can be diagnosticated from cell changes 
alone -even when no other criteria of cancer 
are present The cancer cell itself when atu 
died intimately presents definite signs as com 
pared to the normal cell The nucleus may 
show an increased chromatin content and ab- 
normal mitosis either in the form of increased 
or atypical mitosis. The nuclear protoplasmic 
ratio is altered the nucleus and nucleolus be- 
ing increased In sue relatively as to the rest 
of the cell (MacCarty) (see Figs. 15 and 16) 

In respect to the significance of mitotic fig 
ures "Novak after reminding one that regen 
eration normally takes place from the basal 
layer remarks that mitoses arc almost never 
seen in this layer under normal conditions or 
even in inflammatory lesions According to 
him they arc even more rare in the superfiaal 
layer* he has never seen mitoses in the upper 
strata except in malignancy Cullen agrees 
that mitoses in the cervical epithelium squa 
mous and columnar occur only tn the presence 
of cancer He remarks that these nuclear fig 



Fig. 11 Section of emu power view Epfdemu 

xatloo Into ttruma, 1 tnwler normal columnar lining ot 
gUndt, B Theae dcw crtli *rt b*_ul In type. The whole 
picture b logKeative of & carcinoid iU*e. 

urcs are 1 regularly met with in the epithelium 
of the body of the uterus and in cases of hy 
perplasia of the endometrium nuclear figures 
arc frequently found in the stroma cells of the 
mucosa ” 

Martxlofl doubts that mitotic figures are 
pathognomonic of cancer in the cervix and 
as previously mentioned he believes that even 
in the presence of marked cytological abnor 
malltles there can be no definite diagnosis of 
cancer of the cervix unless the property of in 
vasion is added (see Figs i and 2) 

In Figure 2 can be seen three mitotic figures 
lying closely together and surrounded bj 
many abnormal cells Cancer diagnosis of this 
section is nevertheless dismissed on account of 
the many normal cells in the field and the 
lack of general disorganization of the tissue 

DEDUCTIONS 

A perusal of the above leaves one with a 
rather bewildered idea as regards the existence 
of a precancer state There seems to be no 
doubt that the earliest cancers may present 
only an altered cytology and that tissues fre 
qucntly labelled precancerous contain these 
cells which differ from cancer not so much 
qualitatively as quantitatively It is also 
quite evident that many so called harmless 
precancers containing these abnormal cells 
arc in reality definitely cancerous It is a fact 
that there is a precanccr state if we assume it 
to be the phase just short of cancer which has 
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developed o a result of chrome irritation 
through the mflammaton mid hvperplastK 
pathological stage*. If we exclude from the 
term precan cero us those abnormal states 
whkh may but never do develop into car a 
noma there can be In* objection to this much 
maligned and 01 used word. 

There is a much better terminology at hand 
such as (a) the word carcinoid of Bont 
which does not imply that the suspicious tis- 
sue must inexorably go on to cancer forma 
Uon fb) the approach cancer'’ of Itchikawa 
(c) borderline (d) cancer like,” (e) “po- 
tentially cancerous (0 01 defined cancer ” 
and (£) “latent cancer The best terms are 
carcinoid and “borderline and the word 
carcinoid probably meets the highest re- 
quirements and is the word that is most sou 
able. 

The fact that not all of these carcinoid tis- 
sues jo on to actual cancer doe* not detract 
from their importance in the prevention of 
cancer and a guarded attitude should be 
taken frequent local examination* with bi- 
op»e* to ascertain anv progress toward malig 
nancy should be undertaken If neceaeary 
This b probably the only wav to distinguish 
those carcinoid conditions that will surely 
turn Into malignancy later 


CluncaHv we know well that there is a pre- 
cursory stage m cancer evolution as precancer 
Are we then to exclude this stage rampletdi 
and to speak of a tis«ue as either cancerous 
when it contains the altered cell* pm-ioudy 
described, or as non-cancerous otherwise’ If 
we accept the theory of the presence of a pre- 
cancer state bow can we diagnose and ori- 
entate it how can we correlate the paraQri 
findings of abnormal cytology In the two 
stages of precancer and cancer and how can 
we avoid labelling the precancer condition as 
reafiv cancerous’ 

To the student of carcinoma of the errvix 
it seems rather premature and wrong to be 
forced to diagnose a* carcinomatous those 
sections which present only a few altered cehs 
of the malignant type id an otherwise normal 
field of cells arranged In an orderly fashion 
with no loss of polanty 

If we find interspaced between tbc*e sus- 
picious cells many other cells which are ooh - 
slightly altered and m fact quite normal, it 
can be reasons bl\ certain that we are deahnj 
with a stage just short of actual cancer (*^e 
Figs, a and 4 and compare with Figs- 15 and 


The fact that we find it impossible to 1st 
down a perfect formula for the precancer 
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Fig- tju Type of cell* foend In the cardn can* tons I*yer Note how In two 
*ep*r»te ca»ei of very early cancer of the cervix the carcinoma too* layer *how* 
atypical mitotic figures, atypical nadd, and cells, and loae <rf polarity - In abort 
a definite picture of cancer although there la no deep penetration aa yet. The 
abaence of normal type cefla ia very noticeable. (From SchlDer Sarg-, Gynec. A: 
ObsL, iQij W, JZO (X47 i) 


stage docs not preclude its existence Study 
of the histogenesis of cancer would prove that 
there is such a precursory stage call it by 
whatever name is desirable 

Vital stains somewhat of the type de 
scribed by Schiller (18) and Ludford would 
seem to be an ideal way at the moment to 
differentiate malignant from non malignant 
tissue 

Ab already described b chiller paints Lugol s 
iodine solution over the cervix and the cancer 
cells do not assume the stain remaining 
white, while the normal tissue becomes 
stained mahogany brown Ludford s trypan 
blue when injected, causes normal cells to be 
stained m contrast to cancer cells which re- 
mam unstained The contrast is best seen 
between normal fibroblasts and sarcoma cells, 
and normal and malignant mammary cells. 
Between normal and malignant skin cells, the 
difference is in degree rather than hind. 

Further study is required to orientate those 
suspicious tissues labelled precan cerous by ob- 
serving if the field would take up differential 
stains and so provide the diagnosis 

It is interesting to mention that Schiller 
(18) noted a distinct demarcation between the 
carcinomatous layer and the normal epithe 
Hum Areas of transition were nowhere to be 
found nor were there transitory cells How 
ever he did see within the normal tissue near 
the borderline single dark cells which from a 
morphological standpoint are characteristic of 


carcinomata It seems logical to assume from 
the fact that this normal tissue was in dose 
apposition to defmitdy established carcinoma, 
and already contained some cancer cells, that 
it was developing into actual incipient cancer, 
but at the time of examination was in a pre- 
cursory' stage of evolution (the carcinoid 
stage) The presence of a few single cancer 
cells was not sufficient however for Sc hi ller 
to stamp the tissue as cancerous 

It is hard to reconcile the abrupt and sharp 
separation of cancer from the non-can cerous 
tissue if one believes that cancer is a gradual 
process. 

CONCLUSIONS 

A histopathological study has been made 
on sections of precancer of the cervix not so 
much to describe the condition as to demon- 
strate the points of relative similarity be 
tween it and the earliest cancers — this siml 
lanty causing a confusion in diagnosis and a 
lack of finality about the existence onent* 
tion, or description of precancer The follow' 
Ing condusions seem warranted 

1 Evidence goes to prove that in the cer 
vix there does exist a precursory of 
cer, the 4 precan cerous" oc 
“carcinoid” stage 

2 Cancer is definite 
diagnosed in the cervix 
ogy alone even when t 
down growth and the 
intact 
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Fif 6 Hljb pown rw from* (rsnkcaar ol aqua ooci 
cell ca n cer f* tha ccr\ c. patient aaed 55 year* The ceth 
*b<ra mart*d ptJymfKpVlun Mid ttypochrocaithm. a. ih 
intact baaetnent rnembeane TV ioa o( polarity b at II 
*bcm 

3 M»ny of the caranoid condition* which 
arc found in the cervix uteri as a result of 
chronic irritations show an altered cytology 
which is comparable to that found in the genu 
me cancers consequently there is much con 
fusion as to the proper diagnosis 

4 Although there are not to be had un 
assailable scientific histological criteria for 
carcinoid condition!, there still is a satisfac 
tory means of diagnosis of the condition in the 
cervix vis (a) the general appearance Is not 
suggestive of established cancer (b) very few 
actual cancer like cells are pr esen t, and these 
are single and detached (c) these altered cells 
are surrounded and separated by too many 
normal ceil* usually vcr\ similar In type I'd) 
there is very little or no los* of polantv 


5 An attitude in general that cancer mar 
be mimicked perfectly histologically and still 
canceT not be present is a mistake n and dan 
gerous one There is no doubt that many 
such cases are really cancerous. 

6 Vital stain* (Schiller Ludford) offer a 
suitable method of diagnosing the earliest ac 
tual cancers and of differentiating them from 
caranoid conditions 

7 For the final histological diagnosis of 
suspicious tissue in addition to vital staining 
there Is required biopsy examination with the 
microscope The biopsy should be cut trans- 
versely be sectioned serially for microscopic 
study and there must be repeated removal of 
tissue for examination if necessary 
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I THE X-RAY MEASUREMENT OF THE TETAL HEAD DIAMETER 
IN UTERO 1 

An Accurate Technique by Means of Stereoroentgen ometrv 
STEWART It CLIFFORD MD Borrox 


A NUMBER of methods of cephalometry 
in utcro have been studied in this 
dime during the past 1 years and the 
accuracy of each tested b> comparison with 
the actual head measurements obtained after 
birth The method finally evolved and here 
recommended is an adaptation of the 3tereo 
roentgenometne technique originally used by 
MacKeimc-Davidson and recently independ 
cntl> developed and described by Clayton R 
Johnson The advantage of the refinement of 
the technique herein described lies m that 
through tests applied to the finished film and 
through added controls it is possible to recog 
mzc pnor to the birth of the infant those de 
terminations which can be relied upon with a 
high degree of accuracy 

HISTORICAL 

The earliest attempts to measure the fetal 
head in utcro were by direct caliper measure 
ments through the abdominal wall This 
method was used with considerable success by 
Budm and Ferret in 1899 Stone in 1905 
McDonald m 1906 and Reed in 1917 Me 
Donald was able to measure 41 heads with 100 
per cent accuracy to within o 5 centimeter 
and with 76 per cent accuracy to within o 3 
centimeter Reed could obtain a measure 
ment in only 85 out of 100 attempts to meas- 
ure the head through the abdominal wall be 
cause of the presence of hard abdominal walls 
or excessive fluid or because of the small size 
of a premature infant s skull He found his 
results were correct to within o 5 centimeter 
in 93 5 per cent of the cases he could measure 
and to within o 25 centimeter in 67 7 per 
cent This method of cephalometry has not 
become popular in spite of its good showing 
probably because a high degree of personal 
skill must be acquired before the results ob- 
tained can eaual those of the authors quoted 
and because it is in those cases in which the 
information is most desired that the measure 


ments are apt to be unreliable if not unpos 
sible to obtain 

Hirsch has given a concise review of the 
various attempts to utilize the X raj for 
pelvimetrv He points out that 5 general 
methods were developed many years ago and 
all modem methods are in fact minor adapta 
tions of these fundamental techniques 

1 Comparative methods in which the ex 
posure of the pelvis m the living is compared 
with a nor mal specimen taken under identical 
conditions 

2 Telcroentgenographic methods m which 
the X ray target is placed far enough from the 
object to obtain parallel rays and eliminate 
distortion 

3 Frame methods, first suggested by Fabre 
and Fouchet in 1899 m which a metal frame 
with its borders notched at centimeter inter 
vals 15 placed around the patient s pelvis in 
the plane of the diameter to be measured The 
popular Thoms technique is based upon this 
method except that after the first X rav the 
patient is removed from the table and a lead 
plate perforated at centimeter intervals is 
placed in the plane to be measured and a 
second flash exposure made 

4 Tnangulation methods in which two ex 
posurea are made on the same film or on two 
separate films that are later superimposed 
In taking the X rays the shift of the target is 
a known distance and the target film distance 
is also known “The two shadows of the point 
in the body are connected and the location of 
the point above the plate surface may be esti 
mated by a mathematical formula or by a 
phantom with strings utilizing the target 
plate distance the target displacement and 
the shadow displacement distance as known 
factors.” (5) This is the principle of the tech 
nlque first used by Levy and Thurtun and bv 
Mackenzie Davidson in 1898 The methods 
of Chamberlain and Newell (1921I and John 
son (1927) are recent examples 
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5 SlcTtotcopic meOtodz m which stereo- 
scopic exposures are made and viewed in the 
regular way By the use of an illu m inated 
ruler or movable metallic points, placed dl 
recti) In the phantom Image the pelvis may 
be accurately measured. It U thus appar 
ent that most of the method* reported In the 
last few years have been but modifications of 
the original principles laid down by Vernier 
Albert Fabre, and MacKenxic Davidson (5) 

SEARCH TOR A SATISFACTORY METHOD Or 
CEPHALOMETRY 

Direct measurements through the abdoml 
nal wall were not attempted for the reasons 
already enumerated The method of teleroent 
genometry was not applicable because of the 
long exposure reomred during which move 
ment of the fetal need probably would occur 
Thoms modification of the frame method wrs 
used In 30 consecutive determinations with 
57 per cent accuracy to within o 3 centimeter 
and 67 per cent to within o 5 centimeter 
The mistaken predictions were found to be as 
much as 3 S centimeters in error in aonv m 
stances when compared with the actual head 
measurement. Walton 1 variation of Thoms 
technique was given a bnef tnal but was found 
to poweas no advantage over the former 
method The frame method of cephalometry 


requires an experienced person to locate 
accurately the plane of the occiput and sinciput 
in space in which plane the perforated lead 
plate must be placed for the subsequent flash 
exposure TTiis trained individual must ob- 
viousl) be present in peraon no matter at 
what hour the request for an \ rav Is re 
ceived. The chief objection to this method 
however was that In the individual case, 
pnor to the birth of the baby it was imposribie 
to foretell whether the measurements ob- 
tained would represent one of the accurate 
readings or be one of the 33 per cent erroneous 
determinations. On the basis of our experi- 
ence we could not recommend this method as 
sufficiently accurate and reliable for practical 
use 

In order to do the Thoms method justice 
the literature wns reviewed to ascertain Its 
success in other hands. Thoms, \\ alton, and 
Jarcbo although primarily interested in 
pelvimetry have described this procedure as 
a means of fetal cephalometry It was Im- 
possible to find in any of their published re 
ports a single case In which the accuracy of a 
predicted fetal head size was verified by actual 
measurements obtained after birth. 

The triangulatkm method as independ- 
ently worked out by Johnson and called br 
him stereo roentgenometry’ was next tried 
usinjj Johnson s technique, we were able to 
predict the head me correctly in a fair per 
centage of the cases only then to encounter a 
series of erroneous determinations. It was 
impossible to ascertain from Johnson 1 writ 
ingi what degree of success he had achieved, 
for although he described and recommended 
hii technique as a means of cephalometry no 
evidence was submitted in which the accuracy 
of his predictions was verified 

ffirsch Has it a ted that while the stereo- 
scopic method b used by Druner Pulfrich, 
Trendelenburg and others on the continent 
it is little used in this country W e have had 
no personal experience with this method. 

Slereoroailgmomein The theory of the 
method b better understood by reference to 
Figure 1 in which AB b the position of the 

ray film. C la the position of the target at 
one end of Its shift from which the first ex 
posure b made D b the target position for 
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the second exposure 7 centimeters (i}i 
inches) from C GH is the distance from the 
plane of the target to the film or 63 5 cent! 
meters (25 inches) 05 is the position in 
space of the object to be measured E is the 
projection of point 0 on to the film when ex 
posed from target position D F Is the dis- 
placed position of O s shadow when the film 
is exposed from target position C Ef is the 
projection of point 5 on to the film when the 
target is at D F t is the projection of point 5 
when the target has been horizontally shifted 
to C 

Through the construction of a dummy 
with strings (Fig 9) m which the original 
conditions under which the pictures were 
taken are duplicated it is possible to start at 
the displaced shadows E and F of the com 
mon point O in space and retrace the path 
taken by the light ravs back to their source at 
targets C and D In such a reconstruction 
the point of crossing of the strings locates the 
position in space that must ha\c been occu 
pied b) point 0 (Fig 10) The position of 
point 5 in space can be simDarh located and 
the distance between O and 5 directl) meas- 
ured (Fig 11) 


Roentgenological equipment necessary Any 
standard radioscopic table (Fig 2), equipped 
with a Potter Bucky diaphragm and capable 
of taking stereoscopic pictures a horizontal 
shift being used can be readll) adapted for 
the technique The shift of the Y ra> tube 
that we use is 7 centimeters inches), 
3 5 centimeters (1^6 inches) to either side of 
the center 

The films when taken must be so marked 
that when the time comes for mensuration 
the> can be placed in the stereoroentgenometer 
preserving the same relationship to the 
dummy targets that the> did to the original 
ones The longitudinal plane of the targets 
can be identified if 3 or 4 lead shot arc era 
bedded, about 6 inches apart into the midhne 
of the table surface so that their images will 
be cast upon the exposed film (Fig 3) These 
markers must be planted at mid points in the 
cross diameter of the table so that if a plumb 
bne were to be dropped from the target center 
at either end of its longitudinal shift it would 
fall on a line connecting these markers 

The lateral plane of the target is located in 
the exposed film b> the shadow of a wire that 
Is stretched across the middle of the cassette 
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FT* 3 T'Sotofrtpt iIhiitr»tlof the u x i Tmfcm of 
fUaiknl ndman^Mc tihie to one cijmbic of uUm 
U rrrocornljrmotrwwn Lrad »Sol ha r brra borrd hi tbc 
•CTface of the tabic la the era ten of the paper rinjv- V 
Jenjth of flexible wut but hero (aitenrd In the crater of 
the mner »de of the tray drawn irroa the aorface of the 
ca*aett «ad throo*h a notch ent m the crater of the ooteT 
edyw of the tray where it tf damped in poaitm 

(Fig 3^ The inner end of this wire is per 
manenth fastened through a hole drilled in 
the middle of the inner edge of the Back) 
diaphrnrra tray It u then drawn tightly 
across the top of the cassette and through a 
notch that is cut in the center of the outer 
edge of the tray and here damped in position 
In the finished plate this wire cro»e* the line 
of the lead marker* at right angle* and their 
intersection identifies the point perpendicu 
l*ri\ below the center of the \ ray target 
when it U at its normal rating position in the 
mid point of the stereoshift 
The technique is checked for te chni cal 
errors b\ securing two io centimeter metal 
rods at different points upon the patient s 
abdomen so that thdr shadows will appear In 
the fanlshcd plate (Fig a) 

Mensuration equipment necessary The bn 
Ished \ ray films are measured through an 


instrument called b\ Johnson a “stereo- 
roentgenometer Figures Q io ii demon 
strate that it is not as formidable as Its name 
would imp!) The apparatus pictured b a 
homely copy of that used by Johnson but has 
the advantage of being inexpensive and simple 
to make while at the same time it gives very 
accurate readings The base of the frame 
serves to hold the \ ray; plates in position on 
the viewing cabinet The under surface of 
the projecting arm u 6 j j centimeter* (25 
inches) from the surface of the films. Three 
small bole* are drilled through this arm the 
middle one represents the target at its normal 
position in the center of the shift and through 
this hole a plumb-bob is suspended to locate 
the intersection of the cross wire and the lead 
marker lines. The two other holes arc placed 
55 centimeters (iJfc inches) to either side of 
the middle hole in the hne of the longitudinal 
tube shift. Through each of these a round 
elastic cord 1* passed and attached one to each 
arm of a compass. Adjustable metal pointer* 
are provided to record the position in space 
of the objects located 

The \ ray* are viewed through a hori- 
zontal illuminated cabinet A centimeter rule 
and a Bertilloo crphalometer capable of 
measuring o 1 centimeter complete the list 
of equipment 

Roentgenofrapkic technique The patient b 
placed upon the table in a horizontal position 
(Fig a) The 1 tube is centered over the ap- 
proximate location of the fetal bead The 
Potter Bucky diaphragm with Its tray con- 
taining the unexposed film la released from 
its attachment to the \ ray tube carriage 
leaving the tube free for It* longitudinal shift 
0/35 centimeter* to other side of this central 
point The brake* of the Bucky diaphragm 
are locked firmly anchoring it to the table to 
guard against accidental dislocation of the 

ray plate during the examination- The 
flexible picture wire is drawn tightly across 
the top of the cassette through the notch and 
damped in position (Fig 3) One of the 10 
centimeter rods 1* fastened with adhesive tape 
over the patient a symphysis and the other is 
located at some convenient point cm the ab- 
domen The patient s abdomen b hrmlv 
compressed by a binder attached to the table 
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The tube is placed at one end of the stereo- 
shift and the first exposure is taken We are 
using a Westmghouse radiographic heavj 
duty tube with a 4# to 5 uicb spark gap 50 
mllli amperes and an exposure of from 6 to it 
seconds 

A freah cassette is placed in the tray the 
wire redrawn across its surface the Potter 
Bucky diaphragm reset the target displaced 
to its second position and the final exposure 
is made 

A renew of important points tn the technique, 
influencing its accuracy 1 The target when 
at the center of its longitudinal shift must be 
In a plumb line with the intersection of the 
line of the lead markers and the cross wire 
over the cassette 

2 The longitudinal shift of the X raj tar 
get must be not more or less than 7 centi 
meters The force of inertia may carry the 
\ raj tube beyond the shift stop unless the 
apparatus is rigidly locked 

3 The target film distance must always 
be 63 5 centimeters (25 inches) 

4 - The Potter Bucky diaphragm carnage 
must be locked in its tracks so that the posi 
tion of the \ ray plates will not alter their 
relationship to the rest of the apparatus Un 
less this precaution is taken the carnage may 
be moved in the haste of introducing the 
second X ray film and resetting the din 
phragm Such a shift upsets all calculations 
and results in a false reading 

5 The patient must not move between the 
two exposures. 


6 The hazard bevond our control is move 
ment of the fetal head between the two ex 
posures The vast majority of unsuccessful 
examinations are due to this cause The 
shorter the interval permitted to elapse be 
tween the two exposures the less will be the 
chance of motion spoiling the determination 
An important feature of the technique here 
recommended is that a means is provided 
whereby evidence of fetal bead movement may 
be detected in the finished film and an errone 
ous reading thus avoided 

Interpretation of the roentgenograms I Is 
there a measurable diameter of the fetal head 
present? Fortunately for the success of this 
method actual experience has demonstrated 
that in the great majority of \ rays the 
shadow of the greatest or occipitofrontal di 
ameter of the head is cast upon the film 
Thoms has shown that m the lateral view of 
the head the fetal skull may be rotated 36 
degrees in either direction before the shadow 
of the occipitofrontal diameter is shortened a 
millimeter Very little experience is required 
before a satisfactory lateral view of the head 
can be recognized on the finished plate (Fig 
4) The points to look for are a long oval 
silhouette in which the occiput and sinciput, 
the anterior and posterior fontanelles and the 
maxilla and mandible may be identified 
The anteroposterior shadow of the skull, 
from which the bipaneta! diameter maj be 
ascertained is encountered in about 7 per 
cent of the cases. A true anteroposterior 
silhouette (Fig 5A) am be identified from the 
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(■"V 3 rboto*T»ph [IhiUntte* tv canrmSon cJ » 
it*ncl«ril redkwcopic libit Into ooc <-»[wlJ* ol 
Ucnrt*-omtK»T>otr»™ Le»d »bot Hi r Wfn borted In tV 
■crUcc of tbe Ubic in tb* ctiUn o ( tb» piper nn*». \ 
knftli <M Arabic wire V» bee* (utrwed m the centre of 
the more udf of the trey drewn ictow tie wuUce of tie 
cmwelte »r>d through notch cot m tie center of tbe outre 
ed*e of t be trey * here It u cb*pcd m paw boo 


(Fig 3) The Inner end of this id re is per 
manentl\ fastened through a hole drilled in 
the mtddle of the Inner edge of the Buck} 
diaphragm tr*} It is then drawn tightly 
across the top of the cassette and through a 
notch that is cut in the center of the outer 
edge of the tra> and here clamped in position 
In tbe tumhed plate this wire crosses the line 
of the lead markers at right angles and their 
intersection Identifies the point perpendicu 
lari} below the center of the \ ra> target 
when it is at its normal resting position in the 
nud point of the stereoshift 

The technique is checked for technical 
errors b\ securing two 10 centimeter metal 
rods at different points upon the patient s 
abdomen so that their shadows will appear in 
the finished plate (Fig a) 

Mensuration equipment necessary The fin- 
ished X ray films are measured through an 


Instrument called by Johnson a stereo- 
roentgenometer Figures 9 10 11 demon- 
strate that It Is not as formidable as its name 
would imply Tbe apparatus pictured Is a 
homely copy of that used by Johnson but has 
the advantage of being Inexpensive and simple 
to make while at the same time it gives very 
accurate readings Tbe base of the frame 
senes to bold the \ ray plates in position on 
the viewing cabinet The under surface of 
the projecting arm is 63 5 centimeters (15 
inches) from the surface of the films. Three 
small holes are drilled through this arm tbe 
middle one represents the target at Its normal 
position In tbe center of the shift and through 
this hole a plumb-bob Is suspended to locate 
tbe Intersection of the cross wire and the lead 
marker lines. The two other holes arc placed 
j 5 ccntimeteri (1 Jfc inches) to ather side cf 
the middle hole in the lme of the longitudinal 
tube shift Through each of these a round 
elastic cord is passed and attached one to each 
arm of a compass. Adjustable metal pointers 
art provided to record the position in space 
of the objects located 

The \ rays arc viewed through a bon 
xontal illuminated cabinet A centimeter rule 
and a Berth Ion cepha lomcter capable of 
measuring o 1 centimeter complete the lot 
of equipment. 

Roentgmograpkic technique The patient Is 
placed upon the table in a horizontal position 
(Fig 1) The tube Is centered over tbe ap- 
proximate location of the fetal head. The 
Potter Buck} diaphragm with Its traj ax 
taming the un exposed film Is released from 
its attachment to the X ray tube carnage 
leaving the tube free for Its longitudinal shift 
of 3 5 centimeters to other side of this central 
point. The brakes of the Bucky diaphragm 
are locked firmly anchoring it to the table to 
guard against accidental dislocation of the 
X raj plate during tbe examination The 
flexible picture wire fa drawn tighti} ,cros J 
the top of the cassette through the notch and 
clamped In position (Fig 3) One of the 10 
emthneter rods fa fastened with adhesive tape 
over the patient s symphysis and the other fa 
located at same convenient point on the ab- 
domen The patient s abdomen Is fiimlv 
compressed by a binder attached to the table 
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X 0 

Fig. 7 V Tricing from ■- cxte in which flexion or ex 
teniion of the fetal head occurred between the two ex 
powre*. With tbe bend rilhouettei coinciding the kmjn- 
hidinal line* are found to have exoaaed each other 0. 
Tracing from a caae In which rotadoa of the fetal linD 
occurred. The head lhadowa cannot be made to coi nc ide, 
one being ahorter and rounder while the other I* more oval 
and longer 

measured If the occipitofrontal diameter is 
to be obtained the greatest possible diameter 
of the skull is used 

3 Superimpose both head silhouettes with 
the longitudinal lines either coinciding or 
parallel. Locate identical points on the second 
skull by perforating through the holes al 
ready made 

Actual technique oj mensuration i Super 
impose the longitudinal lines and the shadows 
of the lateral cross wires and place the films 
in this position upon the viewing cabinet 

(Fig 8) 

2 Place the stereoroentgenometer squarely 
upon the films and drop the plumb bob ad 
justmg the films so that it falls at the mter 
section of the cross lines (Fig 9) 

3 Cross the elastic strings once and place 
the compass ends on the displaced Identical 
points of one end of the skull diameter to be 
first located Fix one pointer at the point of 
intersection of the strings (Fig 10) In a 
similar manner measure the displaced identical 
points of the other end of the skull diameter 
and adjust the second pointer to the point of 
intersection of the strings 

4 Actuallj measure the distance between 
the two pointers (Fig 11) 

5 Following the same routine check the 
accuracv of the technique bj measuring tbe 
displaced shadows of the 10 centimeter rods 
The error should not exceed o 2 centimeter 



Fig a. Tracing from *uperimpo«ed rtereoroentgeno- 
grams In podbon for mfnjujutian with the loegttodinal 
■rxd lateral line* coinciding 


BTATEHENT Ctf RESULTS 

1 The technique described subdivides the 
X ray films into 3 classes depending on 
whether or not movement of the fetal head 
has taken place between the 2 exposures 
Class A films in which there has been no 
motion, Class B films m which there has been 
alight motion in the lateral plane Class O 
films in which there has been so much motion 
that any attempt at mensuration will give 
unreliable results 

2 B> means of the stereo roentgen ometnc 
technique 167 consecutive X ray determina 
Lons of the size of the fetal head in utero were 
made and checked b> actual measurement of 
the head at birth 

Ninety-one of the plates were rated Class 
A and were 97 per cent correct to within o 3 
centimeter while 99 per cent were correct 
to within o 5 centimeter 

Of the plates 26 were rated Class B and were 
80 per cent correct to within o 3 centimeter and 
100 per cent correct to within o 5 centimeter 



734 


SURGER\ GYXECOLOGI \XD OBSTETRICS 



Flftj determinations were in the inaccurate 
and unmeasurable Claat O 

3 In 70 per cent of the total of 167 stereo- 
roentgenograms a satisfactory X ray of 
Classes A or B was obtained and an accurate 
prediction given at the brat \ ray examination 

In 78 per cent of the 124 vertex presenta 
tions found In thh group it was possible to 
obtain a satisfactory X ray and give an 
accurate prediction at the tirst examination 

In 49 per cent of the 43 breech presenta 
tKms found m this senes it waa possible to 
obtain a satisfactory X ray and (jive an ac 
curate prediction at the first examination 

4 In 147 X ray examinations 117 in this 
senes and 30 using the lead gnd a satisfac 
tor) occipitofrontal diameter was found pre 
sen ting in 93 per cent of the cases. \ measur 
able bipanctai diameter usually was obtained 
in the remainder The oblique diameter was 
infrequently encountered 

5 The principal cause of the 50 unsuccess- 
ful X ra\ examinations was movement of the 
fetal head bet w ee n the 1 exposures. 


E\ ALUATtOV 

Stereo roentgenometry would qualify a» * 
moat satisfactory' method of cephalometry if 
movement of the fetal bead in at ere could be 
eliminated. This factor cannot be controlled, 
but the method describes a means of recogmi 
ing this movement when It has occurred and 
thus avoids an unreliable prediction 
\ cry little movement of the fetal bead a 
encountered in vertex presentations because 
of the wedging of the bead in the neck of 
the uterus. The results of stereoroentgen- 
ometry are entirely satisfactory in this group 
with 80 per cent of all attempted examina 
tions resulting in accurate pmEctioos. 
When movement does occur and thus po> 
duces an immeasurable film the chances oie 
that a second examination will result in an 
accurate measurement 

It has been In the breech presentations that 
the results have been the least satisfactory for 
here with the head free to move in the fundus 
of the uterus considerable movement is en- 
countered An attempt to obtain a measur 
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able film of the head m this group carries with 
it a 50 per cent chance for success at the first 
examination. The law of probability greatly 
increases the chances for success with each 
succeeding examination 
Fully appreciating the shortcomings of this 
method of cephalometry the fact remains that 
a measurable X ray In which there has been 
little or no movement of the fetal head can be 
obtained m a high percentage of the cases 
examined, and when such a film has been 
identified an accurate prediction as to the 
actual size of the skull can be given m prac 
tically every case. 

The question may well be asked as to why 
X ray pelvimetry has not been mentioned in 
connection with the studies on X raycephalom 
etry As a matter of fact, we have attempt 
ed to measure the true conjugate diameter of 
the pelvis in all of the cases examined but as 
yet rre are not convinced of the accuracy of 
any of the methods advocated. It was an 
easy matter to check the accuracy of any 
method of cephalometry by actual measure- 
ments of the head after birth. It was ex 
tremely difficult to know whether the figure 
obtained for the true conjugate by X ray 
actually represented the true diameter The 
verification of the X ray prediction In this case 
can be accomplished only through actually 
measuring the true conjugate during an ab- 
dominal exploration or at postmortem exam 
iiution The estimated conjugate vera that 
we obtained by X ray examination and from 
the clinical determination of the diagonal and 
external conjugate did not conform with any 
degree of accuracy Thoms Chamberlain 
and Newell, Roberts Walton, Jarcho, Heub- 
Idn et al and Moore have all written on 
\ ray pelvimetry but none have submitted 
data to confirm the accuracy of their determi 
nations. Johnson offered the external con 
jugate diameter to compare with his estimated 
true conjugate, but the average discrepancy’ 
between the estimated true conjugate from 
the 3 sources was a 5 centimeters 
It seems reasonable that before any method 
of pelvimetry can be accepted aj an adjunct 
to obstetrical practice on the results of which 
the patient’s welfare maj depend it must 
first be required to pass a rigid test for ac 


curacy A pnon, a method such as Johnson’s 
that has proved its ability to measure the 
fetal head, should be capable of measuring the 
pelvic diameters. There is certainly no prob- 
lem of motion in pelvimetry such as there is 
m fetometiy but to replace it there is the 
real difficulty as to where on the flat plate 
the end points of the true conjugate shall be 
placed At present we are comparing a senes 
of actual true conjugate determinations, ob- 
tained incidentally during abdominal opera 
tions, with the estimated true conjugate ob- 
tained later by the stereoroentgenometnc 
technique Until the reliability of any method 
of pelvimetry is thqs established it cannot be 
accepted as of practical value 

CONCLUSIONS 

A technique of stereoroentgenometry has 
been described by which it is possible to pre 
diet the are of the fetal head tn ultra to within 
o 3 centimeter in 97 per cent of the cases in 
which an occipitofrontal or biparietal diameter 
is present and movement of the head between 
the stereo roentgenograms has not occurred 

Means are described whereby the X rav 
picture of a measurable head diameter can be 
identified and motion of the fetal head be 
tween the 3 exposures can be detected when it 
occurs 

Eighty per cent of the vertex presentations 
and 50 per cent of the breech presentations 
were accurately measured at the first exam 
ination Movement of the fetal head between 
the 2 necessary \ ray exposures was found to 
account for practically all of the unsatisfac 
tory examinations 
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A SATE AND SATISFACTORY METHOD OF ANAESTHESIA 
FOR TOXIC GOITER PATIENTS 

WILLARD BARTLETT M D FA. OS. and WILLARD BARTLETT Jr. M D., St Loan, Missouri 


C ONSIDERATIONS of a physiological 
nature should obtain in influencing us to 
choose an anesthesia method which com 
ports with the peculiar needs of the hyper thvroid 
patient The observer who has seen a restless pa 
Lent of this class become perfectly quiet immedi- 
ately after being placed in the oxygen tent requires 
no further argument to convince him that “local ’ 
possesses an undoubted advantage over any oxy 
gen displacing inhalation anaesthesia. This is tie 
definite reason why local antes thesia should be 
employed on the toxic thyroid patient, it being 
illogical to interfere with the oxygen supply (it 
will be generally admitted that every form of in- 
halation antea theaia disturbs the cellular respira 
tion — Crfle— and is hence to some extent dan- 
gerous) by inhalation anaesthesia of a patient 
whose oxygen need is increased m proportion to 
the seventy of her malady especially If an ade- 
quate technique will prevent the patient from 
recognizing or remembering tbe operative proce 
dure. This is obviously essential if the highly 
nervous individual is to be afforded tbe ad van 
tages of local anesthesia. 

It happens too now and then that a thyrotoxic 
storm follows operation where least expected. 
Certain patients are always potentially toxic if 
not actually so when examined. These are no 
doubt in great part individuals whom we see m a 
more or less complete remission though we are 
or seem to be, unable to establish the fact that 
the) have ever been hyperthyroid. A further 
reason for employing some form of local is that 
the type of anaesthetic regulates in many Instances 
the amount of bleeding caused by a thyroid 
ectom> hence regulates automatically the period 
required for hemostasis, therefore determines to 
no small extent the length of the operation. In 
halation anesthesia tends to increase the blood 
pressure something especially noticeable in a 
patient who struggles at all particular!) is it 
true when cyanosis males its appearance as gas 
supplants oxygen, or when mucous floods the air 
passages, or when the trachea is maltreated as 


happens more often to the fully unconscious pa 
Lent whose pressure symptoms disturb the 
operator as well as herself 

A minor advantage for the use of ‘ local ’ lies m 
the fact that no atropine is needed to prevent or 
limi t the excessive secretion of the mucus which 
complicates the employment of inhalation a rues- 
theaia. This outpouring has gone so far as to 
cause intemipLon of the opera Lon in our hands 
it also has persisted as the most disagreeable fea 
ture of the few early postoperative days. Atropine 
tends further to rouse the sleepy patient if cm 
ployed along with basal aruesthesia, hence its use 
is not to be recommended if it can be avoided 
(Gruber) still we are forced to employ it, though 
very rarely, when an excessive amount of mucus 
is secreted no matter what the circumstances. 

We never operate on a toxic goiter patient until 
a relaLvely satisfactory state of remission has 
been reached, consequently a certain degree of 
inhaiaLon aniestbesm may be tolerated so far as 
the paLent s sensitivity to oxygen deficiency Is 
concerned although one who goes through opera 
Lon under local anaesthesia alone is certainly 
somewhat better off and the surgeon is definitely 
m a better posiLon if there be no respiratory 
overacLvity and no m creased consequential 
bleeding On the other hand, one must admit that 
no such patient is wholly comfortable on the 
table confinement of legs and arms as well as the 
posiLon of the head leave much to be desired 
there is often a sense of suffocation from pressure 
on the trachea there is surely some retraction of 
muscles and trucLon on thyroid tissue which con- 
tribute to the discomfort there is, too a general 
sense of danger while in the operating room 
Many sensitive patients, even though drugged, 
are unauited to this combination of circumstances 
hence a little gas (we prefer ethylene) should 
always be given or even ur^ed on tbe patient 
when an) need of any sort arises. A perfect th> 
roidectom) is the object aimed at the aruestbesla 
must always be regarded as of secondary im 
portance. 
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IT* i The ht»TT cbvk awik* Indicate the hijectiaa 
pocnti for bloctiiia tor oervs rcppfy to rrtrj rtrcctnr* m 
irmt erf the thyroid tUnd- As l matte erf coam two in- 
Jertiooi ui mp d icd on each ride erf the neck. 

“Local" U a faihtrt if tin patitxl r tallies tin 
natxrt of her anaesthesia (when toxic) It mint be 

covered" by “dope before entering operating 
room or by gas in tne operating room. Wo prefer 
the former became blood presaure Is usually 
lowered the operating room is practically never 
recognked there is no cyanosis, increased Weed- 
ing, difficulty with vomiting or difficulty in 
managing the patien t Neck muscles are relaxed, 
hence access to the tumor is simplified while it 
gives port operative) sedation as wdL The pre 
operative drugging of patients on whom local 
anrsjhena is to be employed is a matter worthy 
of more detailed study Certain types, for exam- 
ple, of toxic grater patients are totally tinsel ted 
to the use of local anesthesia without preliminary 
drugging or gas inhalation on the table. One may 
go to the other extreme and so heavily drug an 
individual that an operation may be done with- 
out any type of local or other anesthesia. In this 
event, of course, injections are not felt but the 
margin of safety b rendered so narrow that this 
extreme Is always as objectionable as the one 
first mentioned. There is, however a middle 
ground where a certain moderate degree of drug 
gmg renders the patient oblivious to her mr 
roundings but still leaves her the power of co- 
operation even though she is conscious of what is 


going on. This co-operation Is i n di sp ensable else 
she is unmanageable on one hand or too doae to 
the dead Lme on the other Phenobarbital sodium, 
grains 15 m broken doses, 1 has served ns better 
than any other drug we have used for this par 
pose though on occasion we have had to supple- 
ment it with a small do« of morphine before the 
ideal condition has been realised. 

Toxic goiter patients were ooce operated upon, 
or at least anaathe tired. In bed In our service, but 
the procedure of managing them has been much 
simplified by the senu-amesthesia thus induced. 
They are now taken to the operating room with 
do special precautions while under its influence 
such a patient has no anticipation, no experience, 
and no recollection of the operating room, hence 
we no longer find any advantage in doing thyreid 
operations in the patient’s bed with the unde- 
sirable features attendant on same. An espedal 
consideration Is to be accorded the patient who 
must be deceived as to the second stage of a 
hvmi thy mvtertoTTi y- *hc h tdd that a laboratory 
examination b indicated, b given the basal aratt- 
thraia in mildly augmented dose, then when she 
wakes she b back in bed, having been to the 
operating room without her knowledge. 

No general rule for tmnthnfci la applicable to 
100 per cent of the patients M will be shown by a 
perusal of two case hbtory abstracts which fcd- 
low Tbe patient’s nervous make-up due to in- 
heritance, environment, or dueare b primarily 
responsible for the degree of anesthesia we am 
able to secure by whatever method. Mrs. B*, 
July 16 1031 had been given phanodom, grains 

15, morphine, grain X superficial nerve block, a 

little gas, atil! any manipulation of her neck 

caused struggling We cut “flaps" and pint beck 
to bed this toxie goiter pa t ient who was more 
unstable than we bad supposed. (Needle pricks 
during ikm closure awakened no response, pcor 
ing that the had a fair analgesia.) This should 
not happen today in view of our improved ability 
to Judge the patient’s pre-opeathre condition. A 
different situation was manifest with Mrs. 1 L, 
September 1931 who without any pre-operative 
antithetic drug was calm and co-operative ice 
ligation, everything being understood though 
every barbiturate had made her ma niac a l, so^ * 
controllable In fact that return to bed was rttcesri- 
tated on a previous occasion. Morphine had 
caused excessive nausea and -vomiting at a second 
trial. Full ethylene was satisfactory after sb® 
refused “local "on a third attempt. All general 
rules were abandoned finally, but the patient wa* 
satisfactorily treated by Individualisation. (” e 

**S Oy^c. a Ofaat. HJO, *, rrr-MJ 



BARTLETT AND BARTLETT ANAESTHESIA FOR TOXIC GOITER PATIENTS 739 


were still doing a few ligations 2 years ago while 
ttfll developing the amrttberia method which is 
cow our standard ) 

Individualization Is the key to success In the 
use of local anaesthesia. In. many instances the 
mask is never on the face after the akin incision 
aome patients seem to get much toothing effect 
from its mete presence while a very really 
require an infinitesimal amount of gas at tome 
period of the operation, luxation of a lobe for 
example. The surgeon should keep in mind the 
fact that the degree of anesthesia is dependent 
first of all upon the personality of the patient 
one who is by nature unruly ana by circumstance 
undisciplined cannot be completely controlled by 
any dru g hating a general action short of the dan 
ter line. On the other hand, the margin of safety 
is increased according to the co-operative spirit 
manifested by the individual Dr Sidney L 
Schwab long ago called rov attention to this fact 
which ha* been most helpful in my operative 
work and should be In the background of every 
ante* thesis, no matter what its nature — this 


tion are determined as follows posterior border 
of sterno mas told muscle Is very carefully marked 
along the edge of a small ruler the ends of which 
are placed on the appropriate anatomical land 
marts on the skull and clavicle exactly half the 
distance between these two points is then deter 
mined and a cross mark made the anterior bor 
der of the sternomastoid is then determined in 
much the same manner and carefully marked 
along a ‘straightedge’ a cross mark is made at 
a pouit slightly lower than that on the posterior 
border of the muscle about on a level with the 
laryngeal tubercule and just above the lower bor 
der of the thyroid cartilage which can be plainly 
felt 

Second step The skm of the neck is cleaned 
op with benzine and sterilised by spraying upon 
It merthiolate, a superficial soap and water 
dean sing having been made before the patient is 
brought to the operating room. 

Third step The patient Is draped as for opera 
tion leaving the four tiny injection cross marks 
exposed. 



the tic state. 

A trained and sympathetic anesthetist a indis- 
pensable for ' local * work upon the toxic goiter 
patient The mask is off her face most of the 
time, as remarked, though she Is stabilised at all 
times by the right sort of a voice at her ear Any 
minor com pi amt whatsoever must be met in this 
manner, wnile dilute carbon dioxide end oxygen 
seem to combat any tendency to nausea or 
vomiting 

Some compromise between general” and 
"local” seems to produce the most nearly ideal 
anesthesia for the average thyrdd patient, true 
for the surgeon, at least, who considers the thy 
roidectomy ol primary importance even though 
he may lean strongly toward the anesthesia fad 
of the moment. The method which we find most 
satisfactory today is earned out as a routine in 
the following manner 

First step The pa bent under the partial m 
fluence of a basal anwtheiu. U placed upon the 
table and the four sites of Injection marked with 

S n and ink. (Numerous dissections made by 
r George A Seib, Instructor in anatomy, 
Washington University School of Medidne, 
demonstrated the advisability of locating the 
sites of injection at the points chosen.) They 
tiny cross marks are not obliterated by the sub- 
sequent measures to Insure skin asepsis unless 
some water soluble antiseptic be used something 
whkh we do not find necessary Points for injec 


Fourth step A light gas anaesthesia is started 
and carried to the depth at which needle pricks 
will not be noted. Then through the posterior of 
these two Injection points we block that portion 
of the superficial cervical plexus which curves 
around the posterior margin of the sternomastoid 
at its middle, using about 3 cubic centimeters of 
3 per cent procaine without adrenalin, thus secur 
ing approximately a one hoar anesthesia of the 
skm and fab It is simple enough to get an ede- 

S nate conduction anesthesia of the skin covering 
le thyroid region in the way we have outlined, 
but it Is absolutely necessary In addition that we 
anesthetize the three ribbon muscles as well as 
the fascia* covering them and connecting the two 
across the midline. This can be accomplished 
through the anterior injection point by blocking 
the branches of the descendens hypoglossi where 
the three separate, to enter the muscles just men 
tioned, In a triangular space bounded by the 
upper border of the thyrdd cartilage above, the 
sternothyroid mnsde and the sternomastoid mus- 
cle on two rides. A needle can be inserted into 
this space through the above mentioned opening 
directly in front of the sternomastoid at a little 
lower level than that on posterior border, a like 
amount of the same drug being used. 

Fifth step The incision is made, then the 
removed, and usually no more gas employed un 
less for some reason the patient demands it 
Sixth step We also infiltrate each upper pole 
after Its exposure with 2 per cent procaine {ast 
before dividing It and sometimes do the same in 
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the region where the thyroid i» attached to the 
trachea. Thin a a painless bCateial resection 
operadori insured after needle thrusts, four of 
them made prior to skin indskai, the fifth and 
sixth, after the upper thyroid poles are exposed. 

There are individual instances in which it b 
thought best to use no gas at all — it may be for 
no more cogent reason than to satisfy the whim 
cf a somewhat unusual patient- fn soch in- 
stances wo go to the patient s bedside half an 
hour before the time set for operatic*!, spray the 
puncture sites with ethyl chloride then mject all 
four areas with nupercame, i 1000 solution, then 
permit her to fall asleep once mere, being thus 
assured cf a six hour local anesthesia. This pro- 
cedure shortens her stay in the operating room 
it also decreases the number of technical proce- 
dures to which she must submit while there — 
incidentally about one-half hour must elspae be 
fore the full effect of nupercalne b se c ure d . 

It is particularly important for the patient 
under local anesthesia alone that her surgeon be 


in possession of the knowledge that pain tease 
disappears before that of press u re as has been 
demonstrated by Hrdnbedcer of the Washington 
University School of Medicine. Herein lies the 
distinct advantage In many Instances of picking 
up the skin while inching it, thus protecting the 
deeper tissues against the sensation of pressure 
which would otherwise be produced. One great 
advantage in using some type of conduction 
anaesthesia in which no procaine or other solution 
b seen In the operation field lies in the assurance 
that there will be no chronic cedema or Into- 
ferrnce with wound healing which have often m 
the past been urged as objections to a local anes- 
thesia method which depended upon Infiltration. 
Nerve block has an especial Indication when cne 
must remove a second lobe during the healing 
period of a wound made for the primary lobec 
tomy there being several generally accepted 
reasons wh> one does not attempt the Tnfil tra- 
de® of an cedematous, or an infiltrated, or a 
potentially infected area. 
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THE SURGICAL TREATMENT OF STERILITY CAUSED BY 
OCCLUSION OF THE FALLOPIAN TUBES 

CHARLES C. NORRIS, A! D FAXLS. PKXAxna-pHiA 
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r j the treatment of sterility it is essential to 
ascertain the cause of the condition. More 
than one cause may be present. One of the 
raoet frequent conditions producing sterility in 
women is occlusion of the fallopian tubes. About 
one third of all cases of sterility m women is due 


If as m the case of gonorrhoea infection is pres- 
ent in the lower genital tract hut hta subsided in 
areas above the internal os upward extension 
may occur again at any time and thereby nullify 
the effects of operation. At least one ovary must 
be functioning Even after the most careful pre 


to the effects of salpingitis. Inflammatory altera 
tions of the tubes are usually easily recognized by 
bimanual examination and a more or Jess charac 
t eristic history is generally present. Old small 
quiescent, flaccid lesions, especially when occur 
ring In women possessing thick or extremely' mus- 
cular abdominal walls, are more difficult to detect 
by cluneal methods, and cases in which recogni- 
tion of the occlusion is impossible without the aid 
of insufflation or salpingography are by no mean* 
infrequent. It is particularly in the latter type 
ue. the idiom are not especially massive and ail 
active infection has long since subsided that but 
gical intervention to overcome the occlusion of 
the tubes is moat likely to be successful. Even 
under the most favorable circumstances, perma 
went restoration of the patency of the occluded 
lubes by surgical measure* is successful in only a 
Smiled number of cases. Although the operative 
mk is slight the operation is nevertheless a major 
one and is associated with a small but definite 
mortality and morbidity In a certain proportion 
of cases adhesions reform and occlusion agam de 
velops. This may occur during convalescence or 
leas frequently at a later date. Furthermore, pa 
tency may be permanent but pregnancy may cot 
take place. Finally the operation it usually not 
required except for the purpose of making fertility 
possible 

OnI\ when the following conditions are present 
should operation be considered The husband 
must be fertile the woman must be in the child 
bearing age It must be proved beyond doubt 
that both tubes are occluded. The Infection 
which caused the tubal occlusion must have dis- 
appeared. This applies to infections within the 
tube and also in the lower genital tract Apart 
from other well founded objections to operation 
during the period when viable organisms are pres- 
ent within the tube surgical intervention is at 
this time certain to be followed by adhesions 
which usually defeat the ends of the operation 
and result in re-ocdusion of the lumen of the tube 


operative study the surgeon cannot promise too 
much not only for the reasons already mentioned 
but also because conditions may be found after 
opening the abdomen which make a satisfactory 
operation almost impossible On the other hand 
pregnancy does occasionally follow when least ex 
pected Patients who desire fertility are generally 
of the intelligent class. It is best therefore to ex 
plain the situation and permit them to make the 
request for operation if they so desire In per 
forming the operation the utmost gentleness in 
handling tissue and careful pentoneahxation is 
important Only tbm round painted needles and 
fine catgut should be employed. Haemostasis is 
important but ax few stitches as possible should 
be used and when feasible these should be buried 
Catgut and small blood clots are fertile sources for 
the development of postoperative adhesions. It is 
general}} preferable to cut rather than break ad 
hesaons. In some instances it is better not to dis- 
turb ovarian adhesion if by *0 doing the blood 
supply' of the oy*i\ is likely to be impaired It is 
decidedly preferable to conserve both ovaries and 
tubes although migration of the ovum from one 
ovary to the opposite tube may occur When the 
uterus Is m retropontion this should be corrected 
at the same sitting A modified Coffey operation 
vs often satisfactory for thus purpose At all 
events a form of suspension should be selected 
which will not result in malposition or dystocia if 
pregnancy follows A wide dilatation 01 the cer 
vix is routinely employed and any cervical lesions 
should receive appropriate treatment Erosions 
are generally best treated with the cauten 
if there has been no amenorrhcea, the patency 
of the tubes is tested by the Rubin method j 
months after operation and again 6 months later 
This is advisable not only to determine the effects 
of the operation but also because even with mod- 
erate pressures this procedure may occasionally 
overcome light postoperative adhesions and there 
by maintain patency If there is any suspicion of 
pregnancy being present the patency test is 
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Fif 1 9t*rila*»Joa V V.xriuoD of ibe Irrlnnuul per 
tie* >4 lie tab# Ttm proximal rwd cf the tube ba» bra 
tightly Bjmtcd with a to* «iDi and the tod* of Lhi dgatmr 
Wfl fcn* No o tluuu lc catgut antjnr* bar* been pAixrrd 
m tie otedr* wound. (Th* fHotrxtlon «hcwt tha tube 
KTmrwted {rc*» tb* me#oealptEi for a greater dJatanc* than 
'» oraaaarr or adriaaiie) 

B, Tha Ktoits in th* uterine wound bare bm tied. 
Tbe anterior and poeterioc Uyro of the broad Hgirv-nf 
are being «-mrated with a hjrracwtat dm to the aterine 
wmD ior a depth <4 * centtmetara. Tha rod* of the tubal 
hfatmeahara been carried to the bottom of the pocket tha* 
formed kad brought oat through the atrrtne wail oa the 
exterior bjrfjc*, cxiw bring taken to carry them weD down 
bat not to wound the bladder The blood r u a ri * may be 
avoided by pit ring the** act am accoewhat anteriorly 

C. Tbe f i rwmat at ha* been withdrawn and wpoc tzaetJoa 
•f tha artnrem tbe ligated end of tbe tab* will be draw* 
between tbe l a y er * of tb# broad hgamert 

omitted or delayed and other an Aachbom- 
Zoodek or Friedman teat may be employed. In 
tbe event of pregnancy following tbe operation, 
delivery for many leavnu fa beat conducted In a 
hfdpitaL Tbe probability of rupture of one of the 
uterine cicatrice* fa extremeh remote however 
thfa b a poacftrility which inotild be borne In 
mind. 

1 have performed the opera tic* right time*. In 
tHi taia there wa» no mortality Pregnancy 
followed four time*. Ther* were no abortion*. 


D. Tb* prtrdmal of the to be 1 h been drawn doww 
c* the lateral aapect of tha nterua bet arm tbe Inert of 
tha broad Cgaraent for a dbtanea of at W*t • cadhoetm 
and tb* aatnrr be* been tied upon the anterior Kirfac* of 

E, The proxhnel end* of both tube* are ligated and boritd 

between tbe layrta of the broad ligament One cw tw» «p- 
prarhnatiDW Kit area of No. o chromic catgut ar* laJCTtfd at 
4 and B Tbea* embrace only the •enweof tbe tabe and 

F^li^Ua^utniii la in retrodiwlacemrot awd tW rwad 
li gam ent* relaxed a modified Cofffey r^eTatio* maybe 
performed a* a foal r(rp fn (he wtrrfUiatioc opera tiaa. TV 
roend Bgamrnta are that tbortnwd. good pentaDtarantiw 
aeenred, arwl th* ctrra* brought Into normal poritk* 4 
cDothmoo* CQabit^r 1 * Kitn re of No. o dumae c»tg*t a 
ward for tltf pUcathm of th* mand Hganwnta. 

Three patient* were delivered by tpcct mecan 
labor at term and i bv *n elective c rnttrew 
aectioc * week* before the date of expected cat- 
finemenL In a fifth cue one tube wai patent 
6 month* after opera tion, but pregnancy ha* rrt 
occurred. In i ca*e* oedoriem of both tube* re- 
curred within i month* of operation and in i c**e 
ltwa*notpoaaSje to tot tbepatenc, of tbe tube*, 
but a* pregnancy ha* not occurred tha cue a 
probably a fall me. 

No effort ha* been made to renew tbe biejw 
tore on thfa aubject, bat It fa probable that tie 
proportion of *uete**e* berrin recorded ctxild not 
be maintained in a luge aenes- Tbe loflowingare 
the abbreviated hfatorie* of the g ca»e* In 
pregnancy followed the operation. It wffl be 
noted that in one of the*e tnere waJ no dfaeijea 
tbe tnbea, operation for ateriHiatioo having be® 
performed m conjunction with a exurao ■« 
tfcm. 
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Fig, * A, An demented tabo tbe aest of an old wiping! 
Ik. Tlx Infection has disappeared but a few ad beaten 
matte The tentn In the loner ooe-thlnl of tie tube U 
obliterated. A syringe point b interred through the ex 
termal abdominal oat turn and a heavy catgut ligature lightly 
tied around the pottle to prevent the escape of air Com 
proriem cf the syringe (phi net r) aiowa the patent portion 
of the Inmen diktat with air and Indicate* the extent of 
the Inner portion of tha tube which mint be embed. 

B Tba ahaded portiac of the tube In dica te* the part 
which 1* to b* axebed and the Hne* of locbteL 

C, Excbton of entire Intramural and part of or tba 
bthrma of tbe tube. It b Important that the opening 
Into tbe uterine cavity be seCBdently big* to admit tbe 
tube without undue constriction. From the proximal end 
of tbe portion of the tube which ia to be engrafted a wedge 
shaped portion b racke d and tbe tube further split far a 
dktarVT of about arvtn mUUmetm. Tbe split should be 
directly through tbe I arnea. A Nao chromic catgut suture 
I* passed through the upper edge ef the wedgo and another 


through the lower these are puaed Into the uterine cavity 
and toe tube drawn Into placo. Care should be taken *o to 
place the** future* that when tied tbe split ends of the tube 
are widely separated touring patency of the luntcu. 

D. The obliterated portioc of the tube baa been ex 
data. Tbe remaining proximal end ha* been drawn Into 
tbe uterine cavity and fixed in *och a manner that tbe op- 
ing ends of tbe wedge-shaped e xci si o n are separated. Oca 
or two approximating fin* catgut Kitsra at point* A and 
B art generally necraaary These embrace the myometri- 
um and the aertaa of the tube. 

Fig. *. Hydrosalpinx. A, The distal end of the tube b 
obliquely amputated. The svricnj teat (Curtis test) 
(Fig * A) b the* employed and Indicate* bow tnoch of the 
bthmus of the tube b to bo err bed . The dotted line* Indi- 
cate the line* of exdkon. B Shows tbe distal end of the 
tube kaa been amputated obfiqurir and tbe mucoaa and 
probably a part at tbe rmaadarb naro been tamed back 
and stitched to tbe wot*. Tba proximal end It then to 
planted Into tbe uterine wound a* shown In Figaro * D 


Cab i Ocduxion of tbe Inner portkm of both tube*. 
No apparent cause for the occlusion. 

Age 33 year* married for 6 years never employed 
contraceptive measure*. No history of Infection except 
that artificial hwemlaatioQ had been practiced repeat 
edly for a period of 1 yean and that previous to thb 
two dilatation operations bad been performed ha the hope 
of overcoming the sterility Both husband and wife were 
healthy and athletic. 

Pelvic examination showed the uterus In retroperirioo 
and the adnexa apparently normal A suspension opera lien 
wastugrated. At opexatkwoo adhesions were found, but 
tbe Inner porticos of both tabe* were thb and cooflfke. Tbe 
outer twTvthirds 0 f the tube* appeared norma] a* were tbe 
ovaries. Tbe Curtis teat showed both tubes oeduded in 
their bmer portion*. The occluded portions of the tabe* 
wer* ached. Implantation was performed and the u ten* 
wapended by the Coflcy method. Tbe cer v ix was widely 
do t te d. Convalesc e nc e was normal Neither th* touffia 
lion aot Bpfodol test sou employed after operation. Prog 
nancy occurred year* later and wai foOowtd by a nor 
■ul labor The Infant was normal 
Cam a. Octhtrioo of the inner portion of both tube* 
probably postpartum la origin. 


A white Je weas . aged u year*, married for 10 yean. 
Patient had one Irving child o years of age. She bad had 
no abortions, and never used cootnapVret. A history 
sugg e s t! r» of a mild postpartnm infection was present 
There were do symptoms referable to tha pelvis knew con- 
valescence from childbirth except tbe sterility 
Pelvic examination showed an apparently normal mnJ- 
tiparocs genital tract Tnsnffhtion showed oedxaJco of 
both tube*. Sa lpin gography showed that th* fluid did not 
leave tbe uterine cavity At operation there were prac 
ticaUy do adhesions, the body of the uterus was normal 
the tube* were unusually long about 15 centimeters In 
length, the Inner third of each tube wa» rather a Urn natal 
and the outer two-thbds appeared awraaL The syrinx* 
teat showed that the oc clusi on was present in only the 
proximal one third of each tube. Tbe ovarie* were macro- 
acopfeallr normal Bilateral tapiantitioc and routine dda 
tattoo of tbe cervix were performed and a small erosion of 
tbe emit was cauterired. Convalescence was uormsL 
Examination 6 weeks after operation ihowed an appar 
eatly satisfactory result. A Rnbfn a test was to hare been 
don* 3 month* after operation, but at this time It was found 
that tbe patient a period was 1 week overdue and sebse 
quent devdopeoent showed pregnancy This patient was 
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deUrtrtd at farm of an 8 pocffid normal male infant la food 
coodldou. Poerperfnm normal. 

Cam 3 Sand bBa tersl flaccid kydtuaalpimes, probably 
of jreoococcml orlfln. 

PitU-pt aped «5 jma, married far 6 yan, ua i tr 
preffiiati She bad employed rarioui cmtraceptfrr* for 
tie ftm Year cf r urrind life, new *Jnce tiro Hktory 
of leueoerrira bejbuiicg ahortly after mamas* »bch •potr 
taMoralr dbappeartd a or I years aeo. The patient bad 
an attack cf *W waa probably nnld pdrlc paritonitii 
about 6 montha after marriafe, bat had no pelvic irmp- 
toensattKa. Husband and wtft were m food health. PeMe 
en miration ibcrwed an easentiaCj DonnaJ fnntal tract. 
There a as no crUmra of tnfectkm, the n terra m forward, 
movabk and Dormal La hrr. The adoeia »m not palpable 
aad there ru no teodenwas or Iadnrstfcn tn other oririan 
rrrlan TIm: lnscfflatlcm test showed ocrhwhii of both 
tabes. SaJpinfaxraphy aboard that no field left then ten*. 
At ooentwn small flaccid bilateral bydroaalpcDjrs were 
founa and a few lifht adbnhona between tha tubes and 
ovaries on both tidea Adhcaiooa wera aarrred, new abdorn- 
tnal oatka were formed, atal bilateral cm nan of tha oc 
eluded Liner portions of tha tubes followed by Implantation 
was performed. Tha appendls showed a few adbewx* and 
was ramerred. Tha cerrii *u dilated Conralcscmce waa 
aormal Insufllatioa teats 3 and 6 months after operation 
ahowed both tabes patent Prrjnancy occurred g months 
after operatkn a hkh rrsnhed ms aormal labor at terra \ 
(emala Infant m food ccod5tim re aet u red. 


Cams. EterlHzatloa at time cf crartu section trd 
3 yean Wter re-hnbeddfnf of the tnbes into tha uteri* 
coma. 

Patient axed u /ears, married for 8 years. She had 
oos 11 r Inf child oetmad by a ensarem aection In an- 
other dty Sre had a moderately contracted pehrk Tw* 
year* later a aeccnd cesarean aection was perfumed by 
me arfakh also naolted in a lMn( chQd. At the retpmt W 
both parents a UerfBsadoc operatic* waa performed at 
this time br the method herein ffkntraJttl Ce-aarrn we- 
tioo was selected as tha method of defhrery bream of tha 
previous settle® and the contracted peMs. For a yean the 
patient wit atrrfLt and at tha completion of this peris! the 
couple darned their minds and wisbsd another chDd. At 
1 Via time the Insufflation test ahowed no tsesps cf air from 

tha uterus 

At the time of operation only a few Lijht adheskaa im 
found. The ends of the tnbes which lad been bUtfcW 
betwe e n the l ay ers cf the broad llfaments were feetnd aa 
deately incorporated In the •antrunitinf atnjctores that na 
effort waa made to remora them. Tha tubes were tbarrfcas 
amputated cloar to the uterus, tested for patency and im- 
bedded la to tha uterus. Convalescence was normal and 
3 months later bsoJBation ahowed both to hi pa teat Prtj- 
nancy occurred 6 months later and a thin) omartai arctWa 
waa performed a weeks before the estimated data far c»- 
fmement A normal appareatiy foil terra lirtnx hifint w*i 
secured A second stmllxatlon was aot performed Coa- 
ralescenca w»i normal 
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SOME POINTS IN THE TREATMENT OF GENITO-URINARY 
TUBERCULOSIS 1 
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I N men there is an ultimate relationship be 
tween the unnory and genital organ* and it 
is common for tuberculosis to involve both at 
the same tune in women combined lesions are 
very rare. It is important to differentiate be 
tween tuberculous disease which starts in the un 
nary tract and extends to the genital organs in 
70 per cent of case*, and that which starts in the 
genital organs and later may involve the urinary 
tract. Thu is, however rare and is seen usually 
as a terminal event. The former will be referred 
to a* urinary tuberculosis and the latter as genital 
tuberculosis. These are different disease* and ran 
a different course and require different treatment 

URINARY TUBKRCOXOSTS 

I have never come across a case of primary 
tuberculosis of the bladder The disease begins 
in the kidney* and in 93 per cent Is at the start 
confined to one. It usually leads to complete de 
s traction of the kidney and involves the bladder 
and genital system and eventually the other 
kidney So long as the disease U limited to the 
kidney there may be few symptoms and none may 
have been present even though the kidney is 
completely destroyed. There may be a little ach 
mg in the loin some polyuria giving nse to fre 
quency occasionally there mav be a profuse 
hematuria, and very rarely acute renal colic. The 
bladder has a great resistance to infections, and 
bacteria may pass over it for year* without giv 
ing rise to any lesion Even when infection de 
vefops it always has a tendency to he&L 
Once the bladder is involved the symptoms 
change. There is now frequent and painful ode 
turiuon and a Uttle urgency a little blood may 
be present at the end of micturition. These ryrojv 
toms are very slight at the start and may disap- 
pear for months. They generally tend to persist 
and to become more severe but pain is not a 
marked feature in the earlv stage* The) are 
sometimes made worse by the administration of 
hexamine. In m\ cases the symptoms were pres- 
ent for over a year in 70 per cent before the 
urine was examined for tubercle badlL Even if 
the patients come for an examination as soon as 
the bladder symptoms appear and the diagnoses 
were then made, the chances are that the disease 
la alread> advanced in the kidnej 


As a rule the patients are extremely healthy 
While there may be a slight loss of weight, it tfl 
rare that the patient shows any lassitude has 
night sweats or an evening me of temperature 
When these are present, the possibility of a mill 
ary tuberculosis, of a secondary infection, or some 
lesion in the lung moat be considered. Loss of 
weight, lassitude, and a poor appetite suggest the 
onset of a uraemia. Even when both kidneys are 
involved it is extraordinary’ how healthy these 
patients may remain. 

The healthy appearance of those who have un 
complicated genito-urinary tuberculosis must be 
kept in mind when a patient has a double lesion 
such as urinary tuberculosis and phthisis If 
there is any loss of weight, asthenia, or nse of 
temperature this u rather to be attributed to the 
phthisis, and no improvement will follow neph 
rectomy 

The diagnosis is made by detecting pus and 
tubercle bacilli in the urine and by cystoscopy 
A guinea pig should also be inoculated if there is 
any doubt It is not common to have large 
amounts of pus in the urine often it appear* clear 

The tubercle badlb should be sought for by a 
skilled bacteriologist In a suspicious case at 
least three examinations should be made If 
the iesaon Jn the kidney is dosed (8 per cent of my 
case*) no pus or tubercle bacilli mav be present 
in the urine These can be diagnosed only by 
cystoscopy 

Through the cystoscope the whole of the mu 
coos membrane may be examined If tubercles 
a superficial ulceration, a golf hole orifice or a re 
tr acted ureteral orifice are seen one can be quite 
definite that the condition is tuberculous. Thu 
was possible In 7 s per cent of m\ cases- If there is 
a dosed tuberculosis it can be seen that no urine 
is coming down from this side and from the con 
dition of the ureteral orifice or from scarring in 
the bladder it may be possible to say that this 
is due to tuberculosis. If a 4 per cent solution of 
0.4 solution mdigocartrune vs injected intraven 
ously it should appear from a normal kidney 
withm 4 minute*. This test is not of much value 
if it U delayed from both kidnevs os the patient 
may have on icHosy-ncracy to the drug and its 
elimination is particularly interfered with if a 
general or spinal anaesthetic is given. But if 
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there b a delay In iU appearance from one kidney 
it b strongly suggestive of disease in that kidney 
and even with an early tuberculosa the elimi na- 
tion of Indigocarmlne b Impaired 

In recent \ enn the discovery of uroselectan by 
\-on Iichtenberg has been of much help In thaw 
lug up the changes that are taking place in the kid- 
ney It wiH show up the outline of the calyces 
and ot the pebii and will reveal small cavities. 
It will not reveal lesions situated deeply in the 
kidney unless these arc large enough to deform 
the pelvb, nor early lesions in the mucous mem 
bcane- Since the introduction of uroselectan, an 
ascending pyelography u rarelv necesaar, 

With thoe combined methods it should be 
possible to diagnose ever} case of urinary tuber 
cbtosb. A secondary Infection mar obscure the 
picture. The possibility of a tuberculous lesion 
must always be borne in mind when these cases 
are Intractable to treatment or tend to recur 
Nephrectomy b the routine treatment for 
tuberculosis of the kidney in all countries of the 
world. The end- res alts are excellent if the other 
kidney b free from tuberculoib and its function 
b sufficiently good to enable It to carry on the 
function of the body by itself 

ttti mvLsn gatt cry or nn secovd jlidxet 
The methods of exami n ing the function of the 
second kidney have become so exact that it can 
be said that no patient should die of urrmia 
alter a nephrectomy This b largely responsible 
for the Improvement In the statist in for nephrec 
tomy at use end of the last century the mortality 
was 35 per cent, now it b J 5 per cent It b essen- 
tial not to expect obvious signs of renal failure 
but to look for and to pa> the closest attention 
to the slightest changes from the normal. 

The urine from the healthy kidney b collected 
and examined for pus and tubercle hariTTL It has 
been suggested that it should be injected Into a 
guinea pig- as one tubercle badDos b sufficient to 
kill a guinea pig tMt b too deficit e and b, in my 
experience uonece*»iy If either pus or tubercle 
bacilli are found, the kidney must be assumed to 
be tuberculous. But even when the kidne} is 
healthy these may be present owing to a flaw 
in the technique of which the following need con- 
liderstlon 

1 As the catheter passes through the bladder 
some of its contents ma> be collected. To pre- 
vent thb a syringe a attached to the end of the 
catheter and sterile fluid b injected until the 
eyes have passed beyond the ureteric orifice. 

x. The contents of the bladder ma\ pass up 
the ureter alongside the catheter into the pelvis 


of the kidney Thb will happen only if there b 
any tension In the bladder While the bladder 
most be distended when an examination b being 
made, thb b inadvbable when the ureteric cath- 
eter is being passed, and b not necessary if the 
position of the ureteric orifice was noted it the 
time of the era mi na tion. If the CDntlnoOQJ imgl 
tion cystoscope b used, the Injection of fluid un- 
der very slight pressure will keep the mucous 
membrane dear while the catheter is being passed. 

3 If the disease has involved the lower end 
of the ureter In Its ascent to the kidnev removal 
of the dbeased kidney b not contra-indicated, 
\s the catheter passes up It may collect pcs and 
tubercle badlli from thb area. 

4. The presence of a catheter Irritates the 
mucous membrane especially If It has been fta 
Hired In formaldehyde. TTib seems more Ekely to 
arise In tuberculous subjects. As a result leoco- 
evtes appear and it U Impossible to differentiate 
between these and pus cefb. 

It b my practice to allow the first fluid that 
comes out from the catheter to escape and then 
to collect 4 cubic centimeters In the first test tube, 
4 cubic centimeters m the second test tube, and 
the remainder in the third test tube. Each of 
these are examined for pus and tuberde bacHH- 
If these are present In one but not in all of the 
specimens, the possibility of some flaw must be 
considered. If it b not possible to come to a con- 
dusion from the first examination, thb most not 
be repented until a month has elapsed, for it b 
Impossible to be certain that trauma to the uirier 
has not occurred and the effects of thb may per 
sbt for some time. 

If the bladder b very Irritable it may be im- 
possible to pass a catheter Into the ureter The* 
ca s es formerly gave rise to considerable difficulty 
Uroselectan b of great value in such a case. It 
is also of value If the era mt rut ton of the nrme 
from the second kidney has led to anv nneer 
taint} Formerly In difficult cases It was sesne- 
Umes necessary to catheterire the ureter focr or 
live time*. Nowadays It b mrdy necessary to d° 
thb more than once. 

In ecrimiring the r enal function, Inriijocsr 
mine should come throogh within 4 minutes « 
its Injection, the urea concentration ibc«ld bo 
above a 5 per cent (15 grama of urea having be« 
given a hours before the examination) and the 
blood urea should be below 40 mflEgrams. A nor 
tnal blood urea does not signify that other kJd- 
oty b functioning properly but if It b raised, it 
means that both are diseased and neither can be 
removed With a normal kidney, uroselecti 11 
should give a definite shadow within 3 minutes. 
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I have never seen a case of tuberculosis of the 
kidney associated with any variety of Bright 1 dis- 
ease though there is no reason why it should 
not occur The signs of this disease will be sought 
for In the general clinical examination that must 
always be earned out its presence would contra 
indicate nephrectomy 

The general condition of the patient must a! 
ways be taken into account for a kidney' opera 
lion Is always difficult and causes shock which is 
largely responsible for the mortality of * 5 per 
cent The difficulties that have to be encountered 
cannot be estimated until the kidney is exposed 
at operation as so much will depend upon the 
density of the adhesions that have formed round 
it and 'where they are situated The operation is 
not an emergency’ operation and the surgeon 
must always seep in mind the question, ‘Is this 
patient fit to undergo a major operation^ There 
is a tendency nowadays to concentrate too much 
on the state of the other kidney and to ignore the 
general state of the patient 

CAN A XIDVEY IN WHICH NO TtJBJEXCCLOtJS 

LESION EXISTS EXCSETE, TUBZICU? BACILLI? 

It is frequently states! that healthy kidneys ex 
Crete tubercle bacilli In Cardiff I have the help 
of skilled bacteriologists and tubercle bacilli are 
not likely to be missed. Yet not one case has been 
sent to me in which when they have been found in 
the unoe a definite surgical pathological lesion in 
the armary tract has not been present The case* 
examined are those In which a surgical opinion Is 
required to find out if tuberculosis is present In 
the urinary tract and whether treatment 1* inch 
cated, I am rarely' asked to see those who are 
acutely ill of tuberculosis elsewhere or who are 
dvusg from tuberculosis itself when lesions are 
apt to spring up anywhere. On comparing the 
accounts of those who hair done research work 
on this it will be found that some claim to have 
found the tubercle bacHh m the unoe in 40 per 
cent of those who suffer from tuberculosis others, 
on the other hand deny that they are present 
There is considerable discrepancy- in their results. 
They do not record whether they are dealing with 
those who have an active tuberculous lesion or 
whether the patients are seriously HI and in that 
condition In which a miliary tuberculosis Is apt to 
occur There is no reason why the kidneys should 
lie especially picked out, merely because they are 
excretory organs. If this bocilluna does occur it 
means that in all tuberculous stairs there is a 
bacULemia, Le^ a condition in which tubercle 
bacilli are present in the blood stream, and that 
miliary tubercles arc apt to arise in any organ. 


This is rarely found except m raihary tuberculosis 
and m the terminal states- 

In all cases of nephritis it is my practice to have 
the urine examined and to have a guinea pig moc 
ulsted Yet m not one case has tins been post 
live. The term tuberculous nephritis is again 
coming into use. It is uncertain what this really 
refer* to though it seems to correspond to the 
lubctcukst renak no*-foUictdatrc of French writ 
era Those vrho use it seem to suggest that it is 
possible for the tubercle bacillus to be deposited 
in the kidney and to give rise to a nephritis with 
out the formation of a tuberculous lesion. I am 
doubtful if this does occur A patient wfth phthi- 
sis can have an attack of ordinary Bright n 
disease he may have albuminuria due to the 
tonemia if this la acute, or to amyloid disease if 
chronic, or be may develop tuberculous disease of 
the kidney But to suggest that tubercle bacilli 
can be deposited in the kidney and give rise to 
nephritis without a tuberculous letion is opposed 
to our knowledge of the pathology of this organ 
ism in general. Though surgeons would do well to 
keep an open mind on this question of bacflJuna 
due to the tubercle bacillus, it does seem that It is 
not a question of any practical importance par 
ticuiarly if it is borne in mind that in unnary 
tuberculosis pas as well as tubercle badlll must 
be present 

CAN A TUBEKCtJLODa AID VET LESION HEAL? 

Many surgeons consider that a tuberculous le 
non in the kidney’ will never heal and though 
cases have been recorded where this has taken 
place they are so rare that they can be regarded 
as the exception that proves the rule. Tuoercu 
lous lesions heal in all other organs and there is 
no reason why they should not heal m the kidney’ 
It cannot, of course, be put at test as urine is be- 
ing continuously secreted, but this also applies 
to the lung where healed lesions are common. 
Scan are by no means u nc om m on In the kidney 
Were these present in the lung they would be re 
garded as healed tuberculous lesions- It a diffi- 
cult to understand why they should always be 
regarded as the result of emboli when found in 
the kidney- Tuberculous lesions here do tend 
to become circumscribed and it is not uncom- 
mon to find caseous masses completely encapsu 
fated in fibrous tissue. 

But patients do not come for treatment until 
bladder symptoms 2m e been present for some 
time and, even when the diagnosis is made as 
toon as they appear, the probabilitj 1* that much 
destruction has already* taken place frt the kfd 
no and the lesion that is present is a cavity 
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Once this has formed it is rare for it to hetil un- 
less the organ collapses and the walls come to- 
gether In a foEd encapsulated organ like the 
kidney this is not likely to take place. In the 
case of a cavity in the lung, healing does not take 
place until the lung has been collapsed by poeu 
motborax or thoracoplasty It does not matter 
that in one the cavity is small and In the other 
large the important point Is whether the organ 
can collapse ao that the walls come together 


seen more than u case* in which it should have 
been attempted the 3 cases quoted the 6 early 
cases treated by nephrectomy to which I shall 
refer later 3 cases I have seen since 1930, which 
have not been observed for a saffi deafly long 
period. As 365 cases of urinary tuberculosis have 
been seen, the proportion where conservative 
treatment fa posable is very small 


If this can take place, there is no reason why 
hmlmg should not folkrw When the ureter be- 
come* involved, there Is a tendency for it to be- 
come fibrosed and to give rise to a stricture this 
leads to a hydronephrosis and to destruction of 
the kidney which would also prevent healing 
Notwithstanding these points, it Is my feeling 
that tuberculous lesions m the kidney do at times 
heal and that, if one h certain that the disease is 
in an early stage, conservative treatment could 
be instituted. 

In 1915 I had 3 patients, 1 men and a woman, 
m whom there were only slight lesions In the 
bladder there was very slight delay in the ap- 
pearance of indlgocarmine, and the functional 
tests of the kidney were good. They were com 
fortably placed in Ilf* and with treatment in 4 
sanatorium and tuberculin the symptoms disap- 
peared and there was no pus or tubercle bacilli in 
the unne. A cyatoscopy was carried out on one 
aubseuuent occasion in each. There was again 
only slight delay m the appearance of indigocar 
mine and there were no lesions in the bladder 
One of the patients died in 1918 of pneumonia, 
which was not related to the tuberculosis, and 
the 1 othen were k*t sight of in 1919, up to 
which time they had baa no recurrence of the 
symptoms. From the start the general condi- 
tions of these patients was good, the disease in 
the bladder very slight, and the tests suggested 
that the disease in the kidney was not marked. 
The renal function tests give some evidence of 
the progress of the disease, but in this respect 
they are not too accurate. 

Now that excretion urography b available, it 
Is possible to estimate the changes that hava 
taken place at the time of the examination and 
to note their progress with treatment In early 
cases conservative treatment should be given * 
trial. This must not be taken to mean that this 
is bang advocated aa a roatlne In urinary tuber 
ariosi* as the cases in which this should be at 
tempted are very few and must be chosen with 
the greatest care. It should only be attempted 
when it is quite definite from the pyekwram that 
no cavity formation exuta I do not think I hsva 


In 1936 I investigated cases that had been 
operated upon at least a years previously It wis 
impossible to trace half the patients. The mo- 
bin ration of the population that took place dnr 
lire and after the War had not ceased. Of these 
whom I could trace I was able to examine only 
half That means that with only a quarter of my 
patients would it be possible to know definitely 
what their condition was, and for statistical ptrr 
poses my finding* would be valueless. My ex 
perience leads me definitely to reject the statis- 
tics that are based on replies to letters. It is 
often difficult enough to come to a conduskn 
with the patient present It b Impossible when 
he replies to questions the meaning of which be 
may be uncertain and the answers to which are 
liable to vary’ according to ha mood. 

It b fortunate that we have the work of WBd- 
bola, 1 our greatest authority on genlto- urinary 
tubexculcab, to guide a*. He has Investigated 
hb cases where nephrectomy had been carried 
out at least 10 years before, and found that $9 
per cent were alive and with the exception cf 
3 they had remained cured of their urogenital 
tuberculosis. Many of the patients who were 
dead had died of some Internment disease. 
Nearly all had lost their bladder symptoms and 
had normal micturition. Hb mortality was t S 
per cent If no operation was done be found thst 
S 7 F*^ cent died within 5 year*. So that If the 
mortality of the operation does seem high, the 
mortality od leaving the disease eventually is 
much higher Of the caws I could trace my results 
conformed to these. 

Much has been written about the treatment of 
the ureter to avoid infection of the wound and 
the formation of a sinus. The confusion is due 
largely to the failure to appreciate that it b neces- 
sary to have the patient in as fit a condition *s 
possible at the time of the operation. This shcaJd 
never be done immediately the tests are com- 
pleted. These teats are a much greater strain 
than b commonly supposed and impair the gen- 
era] health and the power of resistance. A medi- 
cal man I know well had hb gall bladder hrvestl- 
Ran J Ini *?•*. lit t»J I fO i »■ V ite 



HAMMOND THE TREATMENT OF GENITO-URINARY TUBERCULOSIS 749 


gated by the usual testa, at the end of a weeks he 
was surprised to find that he had lost 10 pounds. 
For the patient, these examinations are very try 
ing and must be looked upon as a senes of minor 
operations. He requires time to recuperate and 
it fa better to wait for at least 1 month during 
which time be should receive treatment in a 
sanatorium Even a short visit to the seaside 
mwkrs a big difference. A little care taken at 
thii time will save many months later on. Since 
I have carried this out none of my wounds have 
broken down and no sinuses have persisted. It 
may be said that there is a tendency for the 
second kidne> to be involved during this time 
bnt this a theoretical rather than practical, for 
the extension of urinary tuberculosis is not a 
rapid process, it is a matter of yean not months. 

After the operation sanatorium treatment 
should be earned out for at least 6 months. 
There fa no difference between surgical and medi 
cal tuberculosis, and the need for sanatorium 
treatment is as imperative in one as m the other 
Unless this is posable, I am reluctant to operate 
for tuberculous disease. 

When investigating my cases certain points of 
interest arose. 

1 So often it was found that the patient did 
well when at the sanatorium, but the disease re- 
curred when he took up his former work. If he 
was able to change this for a more suitable em 
ployment he remained cured. Formerly this was 
possible. With unemployment rampant, it la 
only the fortunate patient who can now do this. 
Consequently the atatistics for the treatment of 
tuberculosis are bound to suffer 

2 One patient who had had the kidney re- 
moved was doing well until the married a year 
later and became pregnant. She would not con- 
sent to an abortion. She stood the pregnancy 
well but during the puerpenum the tuberculous 
disease flared up and she died of miliary tuber 
culosis. This is the only case I have come across 
where a patient who has had a tuberculous kidne> 
has become pregnant. Three of the patients mar 
tied but had no children. It was somewhat 
doubtful whether the trauma that might be as- 
sociated with coitus might not injure the lesions 
In the bladder, but these 3 patients were none 
the worse 

3 The question that is sometimes asked fa 
In genitourinary tuberculosis ma\ not coitus 
lead to the development of the disease m the 
partner? Though this was to be expected I have 
not so far come across a case. 

4 I waj surprised to find that where neph 
rectomj showed on eari> lesion in the kidney, 


the patient rarely did so well Four of the deaths 
were m these patients and took place within a 
year two from tuberculous disease of the long 
which was not detected at the time of the opera 
tion and was probabl) not present, as one did 
well for 4 months and 1 for 6 months before the 
first lung symptoms appeared. One died of acute 
miliar y tuberculosis coming on 8 months after 
the operation when the convalescence had seemed 
normal. One died of tuberculosis of the second 
kidney there had been no improvement in the 
bladder symptoms at any time after the opera 
tkm. I could recollect removing the kidney m 
only 6 cases m which the lesion was small, and 4 
of these had died within a year This was quite a 
surprise as I had been advocating early diagnosis 
wirn a view to earl> removal of the kidney Yet 
I am now quite definite that these cases do the 
worst. 

The conclusion now come to fa that it is bad 
surgery to try to cure & patient with early tuber 
culosis by removing the diseased organ 

GENITAL TUBERCULOSIS 

While great advances have been made in our 
knowledge of tuberculosis of the urinary tract, a 
field in which diagnosis has become a fine art, 
this cannot be said of genital tuberculosis, for its 
pathology still remains uncertain the diagnosis 
is as difficult and as inexact as it was 30 years ago 
and the methods of treatment that are advocated 
are not consistent. 

The views that are held are most confusing and 
the position is comparable to that of urinary 
tuberculosis in the days before cystoscopy and 
catheterization of the ureters were undertaken. 
At present it fa difficult to obtain the secretion of 
the testes, and impossible to separate that se 
creted by each. Nor has any substance that can 
be excreted by the seminiferous tubules and that 
render* them opaque to \ rays been introduced 
The introduction of such a medium should be 
possible if those interested in the chemical side 
of medici n e would give it their attention. When 
this substance fa available a solution of the prob- 
lem fa likely 

A nodule in the epididymis might be due to 
tuberculous disease or to a bacillus coli infection 
which fa much commoner than is supposed. If 
the nodule dears up under treatment the diag 
nods will always be in doubt. Should it break, 
down to form a sinus it fa not necessarily tuber 
culoui, for staphylococcal infections ore seen 
similar to those that are found in the kidney and 
when they occur usually suppurate. It is often 
not possible to come to a definite conclusion from 
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the rflrlnl findmgs alone. In only 30 per cent of 
ray rase* In which there is extensive tnbercoloin 
diva/c of the prostate are lesions present In the 
proetatic urethra that can be detected by the 
cysto-urethroecope, and man) of these cannot be 
distinguished from those due to ordinary infec 
tkm*. When the disease is limited to the test!*, 
they are extremely rare. It ii only when ukera 
tkm takes place into the bladder or prostatic 
urethra that pus and tuber de barim are found in 
the urine. It is possible that nomination of the 
aanen might jive more definite results but this is 
rarely possible. After manage of the tuberculous 
prostate the amount of poa that can be crpc ej acd 
is not great and it is not always easy to distinguish 
between the cells of the proatatjc secretion and 
puscefli. Tubercle bacilli can be found In only *5 
per cent of the cases and the Inoculation of the 
proatitsc accretion Is pod the only in a few cases 
more. Masaage of the proatate should not be car 
ned out as a routine oc on room than one occasion, 
as trauma of a quiescent tuberculous Lesion may 
light it up. 

Tuberculosis of the testis may begin acutely 
This waa the method of onset in 5 per cent and 
in 3 of 4 the Infla mma tion subsided and the dis- 
ease became chronic In the other before this 
took place, an abscess formed and discharged. 
Usually It begins very insidiously as a nodule in 
the epididymis. This may r e ma in quiescent foe 
years, but unless treatment is carried out the 
tendency is far It to extend and to break down 
and to form a sinus. In the majority of cases 
these ultimately heal It is extremely rare for an 
abscess to arise in the vesicles or prostate. Apart 
from cases of genital tuberculosis In boys at pu 
berty which run a very virulent course, I have 
seen none. In jc per cent of my cases, nodule* 
are present in both teste* at the time of the exa mi- 
ni hoc, and in the remainder it develop* in 7 of 
10 within a year The disease usually rum a chronic 
course and having involved two or more areas In 
the genital tract tends to subride. In some cases 
It extends locally giving rise to multiple amuse* 
and It may be necessary to remove the testis. 
This has taken place in 3 per cent of my cases. 

In a proportion of the case* winch varbi from 
time to rime, tuberculous lesions may arise in 
other organs inch as the long or death may take 
place from miliary tuherculods or from tubercu- 
lous meningitis. To prevent these complication* 
and to rid the patient of a foot* of disease, re- 
moval of the testis was carried out as wxxi as the 
diagnosis was made. It had little effect, so far as 
the subsequent course of the disease wis con- 
cerned, and extension to the second testis was 


Just as frequent. Lesions broke out In the hmy, 
and probably after no operation for tuberculoJs 
are acute mlEaiy tuberculosis and tubermkan 
meningitis so apt to arise. This was attributed 
by some to a lim of the internal secretion, and 
they have advised the removal of the epididymis 
alone. Otheri have considered It to be clue to the 
disease not being completely eradicated and have 
advised the more extensive operations. These 
have not found favor m this country and the 
majority recommend conservative treatment It 
is strange that surgeons who are quite definite 
about the removal of a kidney for urinary tuber 
culoali fall Into inch widely divergent schools over 
the treatment of genital tuberculosis. 

the orcxAno't or Erammarroitr 

The object of this b to remove the diseased 
part but to retain the body of the testis which 
give* rise to the internal secretion- To prevent 
extension to the other testis the opposite vas 
deferens b ligatured at the same time. It b 
claimed that the Internal secr et ion increases the 
physical and mental vigor as a result of which 
the patient b able to overcome the disease. In 
addition a full scrotum would be a comfort and a 
moral support to a man. 

A strange position aro*C- In the case of the 
kidney notwithstanding that it is a vital crpa, 
nx*t surgeons are agreed that a partial nephrec 
tamy should never be done, as if any part of the 
diseaso was left the operation would f«JL No one 
would sanction opening the kidney as thb would 
infect the whole of the wound, ket a partial 
orchidectomy. for that b what qifidymecttrny 
amounts to, is advocated by them Just to pre- 
serve an internal secretion. It usually means that 
a part of the disease b left behind and a tubeirn- 
lous organ b inched In an open wound. It j* 
forgotten that in operating for tuberculosis It a 
not so much an organ that is being operated upon 
as a particular disease and the principle * ” 


winch the operative treatment are based ihomd 
be the same for one as for the other 
At one time I did the operation but axe it i? 
as a sinus often resulted when none had been pres- 
ent before, and the end-results were worse than 
if the disease had been left alone. My attention 
was also drawn to cases in which men had bad 
both testes removed in whom there waa no im- 
pairment of mental or physical vigor and no tead- 
ency for the disease to spread. If thb *"**"*? 
case when both testes were removed, the 
of one should have no effect. In addition, tne 
nodule that was present in the scrotum after t« 
operation of epldldymectotny would be « Ettn 
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comfort to a full blooded man, and some asked 
for It to be removed when a sinus persisted 
Therefore if an operation upon the testis is indl 
cated it is better to remove it altogether 
The symptoms that persist after removal of a 
tuberculous testis are not due to the want of an 
internal secretion, for they are not seen if a testis 
is removed for malignant disease or as the result 
of an accident The prostate is a very sensitive 
gland which is nchly supplied with nerve fibers. 
When it is the seat of tuberculous disease abnor 
mal sexual sensations are set up and, if the health 
is poor, these are felt all the more If the testis 
has been taken away these symptoms are attrib- 
uted to its loss, if no operation has been done, to 
its diseased state and a firm conviction that they 
will disappear if it is removed if an epididymec 
tomy has Wn done, to the part of the testis that 
has been left behind or to a am us that persists 
with the firm conviction that they will disappear 
if this is removed. Really these symptoms are 
due to the inflamed state of the prostate and will 
clear up as the local conditions and the general 
health improve. Similar symptoms are present 
in chronic prostatitis due to gonorrhoea. 

CONSERVATIVE TREATMENT 
This » the school to which most surgeons come 
after they have experimented in the operative 
treatment of genital tuberculosis. It is realized 
that with rest sanatorium treatment, tuberculin 
and solganol the disease subsides and a cure re 
suits. If a cavity forms, a little external pressure 
can cause it to collapse and the end-results are 
better than with any form of operative treatment. 
If an abscess forms the pus is aspirated If the 
testis becomes disorganized or if it causes the pa 
tlent discomfort, it may be removed. With con 
servative treatment the sinuses tend to heal and 
if sanatorium treatment can be arranged the 
spread to the other testis ma> be avoided, and 
lesions elsewhere are not so liable to arise. Occa 
skmaliy tuberculous disease ma> arise in the lung 
or death may occur from miliary tuberculosis or 
tuberculous meningitis. It must not be assumed 
that if the testis bos been removed these would 
not have occurred. Experience teaches that with 
the operative treatment they are more common. 

When Investigating the end-results of cases of 
genital tuberculosis, it is impossible to come to 
any conclusions for we are still uncertain of its 
pathology It leaves the definite impression, how- 
ever that with conservative treatment the end 
results ore better than when operative treatment 
is earned out os a routine. Two points, however 
need special consideration. In genital tuberculo- 


sis It seems to be thought that as the testis is a 
small organ the effects of the disease can only be 
small and the same care is not taken at the start 
as with a case of phthisis. Nothing could be 
more fallacious for though of course the presence 
of tuberculosis in one organ may be more dan- 
gerous than in another the same general treat 
ment is required from the start. Sanatorium 
treatment is as much needed for genital tubercu 
loais as it is for phthisis. It Is difficult to fix the 
testis with strapping but this should be attempt 
ed when the patient is kept in bed A suspensory 
bandage should be worn when he is op 

Because of the superficial position of the testis, 
tuberculosis is diagnosed at a stage long before it 
is possible to do so m tbe case of an internal organ 
such as the lung or kidney for here a nodule in 
this stage would not be detected In the case of 
the testis early tuberculosis is being treated. In 
the case of urinary tuberculosis, even if the dag 
nosis a made as soon as symptoms appear the 
disease lias general]} been present in the kidney for 
some time and established tuberculosis is being 
treated. The treatment of one is very different 
from that of the other 

PRINCIPLES IN THE TREATMENT 
Or TUBERCULOSIS 

When a tuberculous lesion arises in an organ 
it may be regarded from two points of view 
either as the advance of a disease or as the resist 
ance of the body to an infection. It may be an 
advantage to a patient to have a tuberculous le 
non in an unimportant organ if the tissues can 
control its progress. By that it is not suggested 
for a moment that a man with a tuberculous 
lesion is better off than a healthy man, but that it 
is better for him to have a tuberculous lesion m 
the testis, if it is the means of preventing one in 
the lungs or meninges. 

Tuberde badfli must come from some focus in 
tbe body or from some source outside. In a 
healthy person these will be destroyed by the 
antibactenadal properties of the blood If the re- 
sisting powers of the body arc impaired destruc 
tion of the bacilli does not take place and they live 
and grow If the resistance Is very- poor, an 
acute miliary tuberculosis may develop On the 
other hand, if the bacilli are deposited in an organ 
and a tuberculous nodule arises, tins nodule 
means that the progress of the disease is being 
resisted locally for with the miliary disease none 
is formed. If the nodule lx composed of fibrous 
tissue the resistance is good and the disease is 
being controlled and a cure may follow If the 
noduJe Is composed of caseous matter, the out 
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the cflnlal finding! alone. In only 30 per cent of 
my cues In which there b extensive tuberculous 
disease of the prostate are lesions present In the 
prostatic urethra that can be detected by the 
cysto-urethroacope, and many of these cannot be 
chstingubhed from those dne to ordinary Infec 
flora When tlx disease is him ted to the testis, 
they axe extremely run. It Is only when ulcera 
tioo takes place into the bladder or prostatic 
urethra that pus and tubercle bftdlll are found In 
the urine. It Is po«ihle that examination of the 
semen might give more definite results but this b 
rarely possible. After massage of the tuberculous 
prostate, the amount of pus that can be expressed 
Is not great and it b not always easy to db anguish 
between the celb of the prostatic secretion and 
pus cells. Tubercle bacilli can be found In only 13 
per cent of the cases usd the Inoculation of the 
prostatic secretion b positive only la a few cases 
more. Massage of the prostate should not be cu- 
rled out as a routine or on more than one occasion, 
as trauma of a quiescent tuberculous lesion may 
light it up. 

Tuberculosis of the testis may begin acutely 
Thb was the method of onset in 5 per cent and 
in 3 of 4 the i n fla mm a tion subsided and the dis- 
ease became chronic m the other before thb 
took pla c e, an abscess formed and discharged. 
Usually it begina very insidiously as a nodule in 
the epididymis. Thb may remain quiescent for 
yean, but unless treatment b carried out the 
tendency b for It to extend and to break, down 
and to form a sinus. In the majority of cases 
these ultimately heal It b extremely rare for an 
abscess to arise in the vesicles or prostate. Apart 
from cases of genital tuberculosa m boys at pu 
berty which run a very virulent course, I have 
seen none. In 3s pc cent of my cases, nodules 
are present In both testes at the time of the era ml 
nation, and in the remainder it develops in 7 of 
iowithinayear The disease usually rani a chronic 
course and having involved two or more areas in 
the genital tract tends to subside- In lorre riw« 
it e xten ds locally giving rise to multiple sinuses 
and it may be Decenary to remove the 
Thb has taken place In 5 per cent of my nun 

In a proportion of the cases which varies from 
time to dine, tuberculous lesions may arise in 
other organs exh as the long or death mar take 
place from miliary tuberculosis or from tubmen- 
lous meningitis. To prevent these compEcatkms 
and to rid the patient of a focus of disease, re- 
moval of the testis was carried out as soon as the 
di a gno sis was made. It had little effect, toitru 
the subsequent course of the disease was con- 
cerned, and extension to the second testis was 


just as frequent Lesions broke out in the hmr, 
and probably after do operation for tubertuksu 
are acute miliary tuberculosis and tuberculous 
mcnhigids eo apt to arisen Thb was attributed 
by some to a loss of the internal secretion, and 
they have advised the removal of the epididymis 
alone. Others have considered it to be aoe to tbe 
disease not being completely eradicated and bare 
advised the more extensive operations. These 
have not found favor in thb country and the 
majority recommend conservative treatment It 
b strange that surgeons wbo are quite definite 
about the removal of a kidney for urinary tuber 
culoaia fall into such widely di va gen t schoob ora 
the treatment of genital tuoerculosii. 

THE or HATTON or EFIDIDTUECTOSfT 
The object of thb b to remove the diseased 
part but to retain the body of the totb which 
gives rise to the Internal accretion. To prevent 
extension to the other testb the opposite vas 
deferens b ligatured at the same time. It b 
claimed that the Internal secretion increases the 
physical and mental vigor as a result of which 
the patient b able to overcome the disease. In 
addition a full Krotum would be a comfort and s 
moral support to a man. 

A strange position arose. In the case of the 
kidney notwithsta n di n g that it b a vital agxn, 
most surgeons are agreed that a partial nephrec 
tomy should never be done, as If any part of the 
disease was left the aeration would bib No one 
would *1x1100 opening the kidney as thb wrxdd 
infect the whole of the wound. Yet a partwl 
occhidectomy. for that b what epididymectaciy 
amounts to, is advocated by them Just to pre- 
serve an internal secretion. It usually means that 
a part of the dbeaae b left behind and a tubercu- 
lous organ b incised in an open woond. It ■ 
forgotten that In operating for tuberculosis it a 
not ao much an organ that is being operated upoo 
aa a particular disease and the principles <» 
which the operative treatment are cased shomi 
be the same for one as for the other 
At one time I did the operation but ram jtup 
as a thru! often resulted when none had been pres- 
ent before, and the end-results were worse than 
if the disease had been left alone. My aitaitioa 
was also drawn to cases in which men had 
both testes removed in whom three was not®- 
poirment qf mental or physical vigor and no tend- 
ency for tne dbeaae to spread. If thb was the 
case when both testes were removed, the 
of one should have no effect In addition, the 
nodule that was p res en t in the scrotum aft» n* 
operation of eplaldymectomy would be 0/ Bri* 
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DIRECT HERNIA A RECORD OF SURGICAL FAILURES 


EDMUND ANDREWS B.A., M D., FACS axd ARTHUR D BISS ELL, SI D., Chicago 
F m the Dttwtmt Sorjtcy Ti« Dilinrftj CUca^o 


T HIS paper U written as a protest against the 
enormous amount of surgery being done for 
the correction of a condition which is in the 
vnst majority of cases a perfectly harmless one 
and can scarcely be called a disease The surgery 
stands even in a worn bght when one faces the 
undoubted fact that in about one-fourth of the 
cases the patient is made definitely worse than he 
was before 

MAGNITUDE OF THE PROBLEM 
The magnitude of the problem can be stated 
with singular accuracy on account of the enormous 
number of examinations made by various recruit 
mg agencies and draft boards. Such figures are 
available m many of the countnea of Europe back 
to the time of the Franco- Prussian War oar own 


PATHOLOGY 

A direct inguinal hernia is such a totally differ 
ent condition from the oblique type that it is un 
fortunate that the term inguinal seems to 
group them together The direct hernia is a 
simple dome shaped bulging of the peritoneum 
and transversalis fascia into the floor of an ingum 
fll canal which is Imperfectly formed. It has no 
relationship to the cord or to weakness caused b> 
the descent of the testes and lies medial to the 
deep epigastric artery In other words, it does 
not come through the internal ring 

In most animals Poupart s ligament runs much 
more nearly parallel to the longitudinal axis of the 
body than it does in man ana the space between 
Poupart s ligament and the rectus sheath is a 
narrow one. In man, however the wider flare of 


Civil War and finally the Great War In these the pelvis separates these two structures and in 
latter statistics one ma> consult a tabulated rec the normal individual this defect is filled m by the 
ord of a# million men examined between the ages conjoined tendon and internal oblique muscle, 
of n and 31 j 08 per cent of whom had herni&.__The latter structure takes origin from Poupart s 
If these figures were applied to the population as ligament just above the internal ring and arches 

a whole it would be apparent that there were m medially inserting normally into the pubic bone 

the neighborhood of 2 yi million sufferers from Quite doce to the lower end of Poupart s. When 

hernia in the United States. However when one the anatomy Is of this type, it is obvious that 

considers the relative frequencj of henna in there is no hole in the floor of the canal through 
the different age groups, it at once becomes clear which a direct hernia could pass and also that the 
that the group under ages ai to 31 shows the least contraction of this muscular aponeurotic sheet 
liability to hernia formation, in that hernia is vm would approximate it to Poupart ■ ligament and 
much more common in the very young and In ad thus act as a sphincter b> dosing the canal 
vnneed middle life and old age. The figures in the In a large percentage of individuals however 
very young art of no importance to ns in this the lower borders of this mosde are markedly de 
study as direct hernia Is practically unknown m fiejent and in this class fall the sufferers from 
infancy and jouth Statistical reports show that direct hernia. The aponeurotic or fibrous portion 
hernia is about 50 per cent more common m mid of the insertion is frequently completely absent 
die and old ege than in the draft age. Thus if the and the muscle itself although its origin is normal, 
numbers of the various age groups of population instead of having an almost common insertion 
are kept in mind it becomes clear that there are with the rectus mto the pubis, Inserts at a variable 
probably about as many men over jo alive with distance from the pubis on the lateral edge of the 
hernia as there are below rectus sheath This muscular defid ency creates 

From these data one roa> calculate the number the so called inguinal triangle which is much 
of sufferers from direct hernia In America. In more important than Hesse Ibach s triangle as it 
various clinical reports about one hern lot ocn\ out represents the exact hole through which the hernia 
of five is for direct hernia 3 \ omen and children emerges. The inguinal triangle is bounded below 
in whom hernia Is always oblique must be omitted b\ Poupart a ligament above b> the internal 
from the series. This leaves us then with an oblique muscle and medially bj the lateral border 
estimation that there ore about a quarter of a of the rectus sheath This leaves then a wide 
million individuals with direct hernia and it is open space the floor of which is made only of 
difficult to exaggerate the importance of anj peritoneum and transversalis fascia, produdng an 
problem Involving such enormous numbers. ideal spot for hernia to occur 
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*-od medially by tbe recOa Tie «r*cr U wid* ud tb* 
bchtinR docnr-ahaped, not allowing any pcasfblBty of 
itruijnklicn 

It 11 not only the actual hole in the abdominal 
wall that b important, howe\Tr the low of the 
mechanical advantage* and of the poariWUtr of 
sphincter action by such a mechanbm b obvVaaa 
■Vn internal oblique and conjoined teodcxi which 
insert normally can approximate themaeivea to 
Ponpart s 1 lament b> contraction while the ab- 
normal or deficient ooea cannot poaaibly have such 
an action. Inserting high up on the recto* sheath 
at they do contraction of these muscles cannot 
Poll the rigid ttnicturei together and all poasib li- 
lt} of a ipnlncter defente b ended. I hare man- 
ured thb in a smrs of twenty direct hernias and 
found that the avenge amount of recto* sheath 
that bordered the Inguinal triangle was 5 centi- 
meter!. In other word*, the average direct hernia 
has a lack 0/ 5 centimeter* of Important tbaue and 
thb is certainly it* reason for existence 

The sac that bulges through thb hole b of 
course dame shaped. The hole b very large and 
the peritoneum and transversah* fascia simply 
bulge forward Into it until they encounter the ex 
ternal oblique aponeurotic sheath. Such a sac has 
no neck and limply represents a wide pocket 
whose bieadth getienally tax exceeds Its depth. As 
one opens the inguinal canal by section of the 
external oblique apooeurotia and retracts the 
cord, this bulging at once becomes evident 
(Fig 1) The wadi of the sac ia made up of 
peritooeum and covering thb b a layer of white, 
fibrous, connective tissue the strength of which b 
exceedingly variable. Thb layer of white fibers 
tends to become hypertrophied in the case of a 
direct hernia. It fray* out as It pastes under Poo 
part • ligament Into the pelvb and become* very 



Ilf Direct barmial t*c with dhertienVn* Tts Cud* 
COTt rLn tbe perl loom™ g We* * y or b coognltalr ha- 
perfect tod tie result b *0 additional bulgi In tie floor ef 
lit rtrttl Tier* b generally * sharply defined net± t* 
aoch * dnrrlicuhtai 

thin- Aa one dissects up under the fatemal 
oblique, there i* a very much stronger fibred 
clemoit encountered. 

This represents the typical pathological finding 
of a direct hernia. There b, however another 
com plica ikm which may take place fa a small 
minority of cases. Thb complication cccsbts to 
the finding of a hole, generally sharp and dbaete. 
In thb fstrlil layer and a bulging into this bale cf 
a diverticulum of peritoneum wWfa to generally 
exceedingly thb walled. The hole through which 
these diverticula emerge b in moat cases quite 
small and the diverticula may reach the sue t* 
one s thumb or even larger (Fig t) I have found 
thb secondary hernia to take place b less than 10 
per cent of direct hernia* but it it Boroethbg tint 
one must always keep fa mind as Its presence com- 
pletely change* the prognosis of tbe case and 
increases the po*sibtntks for such disaster* & 
strangulation or incarceration. There are two 
definite types of thes e diverticula. Tbe first b 
that which rises within the canaL The second » 
that which occurs when the direct hernia 
up to the external ring and as a rare compBcan^ 
a diverticulum is formed fa thb area which stick* 
out through the ring It b the experience of most 
surgeons that when a direct hernia does emerg* 
through the external ring in thb manner ft 
generally bulges forward or curb up cn the ab- 
dominal wall and doe* not have the tendency to 
descend into the scrotum as does an obliq* 
hernia- Of course the presence of such a ^T rt,ah ' 
turn b a senous matter and it* narrow neck tna? 
act the same as the internal ring of rn ohhq^® 
hernia and produce constriction of tbe hernbtrf 
content*. 
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Fljt- S- icctwfi of direct hemlm. Note the wide 

moo til to the mc. Iti very *Ixe prevent* its pss^Jfe oat 
thnmjh the extenul rlnt. Such * condition Is nesrlr sJ- 
wmys rasde possible only by the absence of tie lower fibers 
of tbe internal oblique. 

Whether these diverticula are congenital or 
acquired it is impossible to state although I know 
of no embryologies! mechanism which could 
possibly produce them The fact that they are 
not uncommon!} reported to present through a 
well developed conjoined tendon forces one to 
admit the possibility of a congenital as well as an 
acquired ongin. 

SYMPTOMS 

Pom, as a symptom of uncomplicated direct 
hernia, has in my experience been exceedingly 
rare. Tbe more one studies hernias of any type 
the more one feels disinclined to attribute any 
symptoms to them Chronic indigestion supposed 
to be caused by hernia has in my experience 
proved very disappointing as it generally persists 
after tbe hernia has been surgically cured. This 
applies to indirect hernia and must be even more 
true of the direct type. While it is theoretically 
quite possible that the passage of the viscera mto 
an oblique sac might cause symptoms at first, it is 
equally true that in the experience of the vast 
majority of surgeons these symptoms do not oc 
cur In at least 90 per cent of all hernia cases 
pain b totally absent a most striking evidence of 
thb fact b the large number of hernias found inci- 
dentally in routine physical examinations. A doc 
tor finds a bemra oftener than a patient does. 

The degrees of distention and tearing necessary 
for the passage of viscera into an oblique sac b 



FI 55 . 4- Methods of Inserting finger into the external ring 
•0 u to bring the baQ of the anger and not the nsll against 
tbe floor of the ansi. This often permits one to dkgoose 
before operation tbe type of con Joined tendon one is going 
to encounter 

nowhere near equalled in the case of the bulging 
which occurs with the formation of a direct hernia. 
In the latter no enlargement of the sac or of the 
surrounding structures Is necessary to allow 
viscera to fab Into it This probably explains the 
undoubted fact that practically all direct hernias 
are absolutely painless. It is perfectly obvious 
from our knowledge of the anatomy of such 
hernias that there could be no other symptom but 
pain arising from them so it is unnecessary' to 
carry our discussion of these symptoms any 
further The hernias are never large enough to 
give the “gone ’ feeling which occurs when a large 
oblique sac is suddenly filled and it is equally 
obvious that any effect whatsoever on the in 
testines or abdominal contents of such a sac is 
Impossible. 

PROONPSIfl 

It b exceedingly difficult to quote exact figures 
as to the prognosis of direct hernia on account of 
the fact that too many of them have not been 
diagnosed before operation However certain 
facts are obvious. The first Is that the shape of 
the sac makes strangulation or incarceration 1m 
posable. It is wider than it b deep and presents 
no more danger than any shallow pockets in the 
abdominal walb (Fig 3) It is no more liable to 
cause adhesions to Its inner surface than a doxen 
other similar spots in the normal abdomen It is 
perfectly clear that unless a secondary diverticu 
lum b present tbe prognosis must be nearly 100 
per cent safe E\ en ifa diverticulum b present 
strangulation b almost unknown. Neither of the 
authors have ever seen such a case nor b there 
any record of one in the record of The Univ ersity 
of Chicago Clinics 85000 patients, or of St 
Luke 1 Hospital Chicago last 100,000 cases. 

The direct hernia cannot grow to large sixe. Its 
mass b far too great to permit it to pass through 
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Hk ■; I injr la jujI InvsjpiutJaK Knlll *iin 

Obttqur hernia impohe oews down In arW f canal 
b Direct bcroia impote cornea from floor of canal 

the external ring except in cmo of the most ex 
treme dilatBtion of the ring The actual statistic* 
of man) dlnka show that the finding of a com- 
plete uncomplicated direct hernia t* a real radix 
The pillar* of the external ring are ver> strong and 
the nng b not more than one tenth the dxe of the 
hernia and it b perfect!) dear that ooh In the 
roost exceptional case will the ring be tom 
sufficiently to permit any *ubcutaneou» hernia 
two. In a recent article summarising the result 
of 654 coses of *trmngulated hernia only 18 were 
direct Thla make* it dear that in any given case 
of direct hemla the danger of strangulation b 
practical!) nil Furthermore as I will show later, 
I believe that all cases of strangulation must of 
necewity occur In the type In wnkh there b an 
associated secondary diverticulum and I will al»o 
show that thb type ma) be diagnosed In advance 
or at least diagnosed a* oblique hernia and thus 
seporated out from the harmless type 

It Is dear then that wr are dealing with a con- 
dition which does not cause pain which does not 
tend to become worse, and In which Involvement 
of the gastro- Intestinal tract U a great rarity and 
I propose to deny categorically that direct hemla 
is n disease at all we irel satisfied that It b a harm- 
less condition unless the rare complication of 
secondary diverticulum of the sac occur*. 

DIAOMOSH 

In view of the facts already stated the differ 
ential diagnosb between direct and obHque hernia 
assume* a vet) great Importance although It has 
often been assumed that such a diagnosis cannot 
be made. It has, however been my experience 
that it can be made In a very high percentage of 
cases If adequate care b token. Certain facts 
may be tabulated that will assbt in thb diagnosis. 

1 All women and children may be excluded aa 
Its rarit) fa them Is extreme It b also rare in 



Tt* 6. The Inguinal triangle. In ord*r to cUHcnte lifa 
tdamde aarnkally It b neewssry to brin* petal P dewn to 
line it It b otrvkm that the entlrr p-in c i the recta 
nw-rie b applied to prevent thb Soch a dosare can be 
made only by applyta* tension that an*un badly br the 
permanence of the result. 

men under 25 bat It tt not safe to be dogmatic 
about them ni it Is not so exceedingly rare as in 
women or children. 

2 Scrotal or complete hernias mat at once be 
excluded, since, as we stated above direct hernia 
does not emerge from the external ring 

3 Irreducible hernia max be excluded since 
the incarceration of a direct hernia b to all b tents 
and purposes impossible. 

4- Inspection general!) show* the bulging to 
occur near the pubic spine and not ovrr the In- 
ternal ring as Is the usual case In an obSquc 
hernia. 

5 Direct hernias are reduced r nstanitj 00 re- 
clining and the bulging recur* with equal sudden- 
ness ii the patient strains In the recumbent posi- 
tion. Thb differential point I* bused on the fact 
that the neck of the sac b ao wide that any ab- 
dominal pressure I* communicated instantaneouv 
1) to the entire wall, whereas, In oblique hernias, 
lime must be given for the omentum or gut to 
pas* through the Internal ring which Is geaersC) 
narrow and to reach the different portions of the 
sac to distend It If there b the slightest deby b 
either the appearance or disappearance of the 
hernia on changes of In tra -abdominal pressure it 
Is perfectly dear that the hernia b not a direct one 
Besides this, direct hemla wQl always appesr 
when the patient strains while In the recumbent 
position whereas many oblique hernias reomre 
considerable straining and coughing to bring them 
out In this portion 

6. Most direct hernias are double with the tw3 
sides nearly the tame and an\ total!) unilateral 
hernia is almost certalnl) oblique 

7 Careful examination of the canal in both tbj 
erect and recumbent position Is Important And 
it U equallx important that the examining 
be btroduced bto the canal In such a manner that 
it* soft parts, which have the more delicate pow- 
er* of perception. Instead of the fingernail, mavt^ 
pressed toward toe conjoined tendon and tbew"* 
of the canal. Thb ma) be achieved In the follow- 
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ing manner ^Fig 4) The patient stands in front 
of the examiner who uses his left hand for the 
examination of left canal with the palm toward 
the patient and the small finger inserted into the 
left inguinal canaL When the right canal is 
examined, the right hand should be used If one 
is careful, especially if the patient n recumbent, 
one may feel the conjoined tendon or its absence 
and the findings of a lax floor of the canal so that 
the finger may be pushed deeply posterior, ore 
suggestive at once that the hernia U a direct one. 

8 . When the patient is asked to cough with the 
examining finger m the canal, the indirect hernia 
is felt to come from above and laterally downward 
and to tap the finger on its tip just as if another 
finger was reaching down to touch it This is 
indicative 0/ the sac bang an oblique one with the 
impulse running down in the axis of the canal In 
the direct type the findings are very different 
The impulse occurs from the floor of the canal and 
pushes the finger outward. It U diffuse and wide 
and no finger like projection Is felt touching the 
examining finger 

9 The rare cases of complete direct hernia 
maj often be differentiated from the oblique type 
In that the> tend to bulge forward or curl back 
onto the anterior abdominal wall, instead of pass- 
ing direct!) into the scrotum. 

It has been my experience that if these points 
are kept In mind the uncomplicated direct hernias 
mav be diagnosed In the vast major! t) of cases 
without opening the canal It has also been mj 
experience that in practical!) all cases where I 
have made the diagnosis of oblioue hernia and 
have therefore advised operation I have found a 
tecoruian diverticulum of the sac. Since these 
dents present definite surgical indication no 
rm has been done b) the mistaken diagnosis 


INDICATION FOR OPERATION 

From the above it is quite clear that we are 
dealing with a condition which is in a majority of 
cases harmless. The uncomplicated direct hernia 
without a sac or diverticulum can cause no symp- 
toms except pain and this is as above stated, a 
rare finding If such conditions as strangulation, 
incarceration, growth of the hernia and the 
possibility of its becoming unmanageable do occur 
(in the cases which are complicated by the 
presence of a diverticulum of a dome shaped sac), 
as was stated in the section on Diagnosis, these 
cases will practically always be mistaken for in 
direct hernia. 

Therefore the indications for operation in the 
uncomplicated direct hernia may be expressed in 
a single word It comes down to the one element — 
does the hernia cause pawf Only hernias causing 
pain should be operated upon. Any of the other 
symptoms or complications of the hernia will 
make it appear to the examiner that an oblique 



Fig o- A wcoDd lovcnfoa »Utct It ntctmry In mxny 
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Fig «o A dh micnlttn itwald be in t tiled »od tts exek 
drwel with oot r two ttltchn. DiwrtiCTiU awnlly k*Tt 
(Ball nccki tnd few ititchr* «rt needed The edge* of the 
hoie throagh which they corn* *xt often well rowtied tmd 
nay b< (died la damp* tnd held up 



n*. Tb* LransrtriaHs fascia It quite frerir mordJe 
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to tew the fawla to Pacpait 1 * Bgameot- If the ditchn u» 
placed a bon the other (wtura onea. tie arakrned Vraer 
portico of the (aacia be polled under Purport's 
UgueaL 


hernia t» present, and these of coane have their 
own indjcationa. 

Thi» dement of pain mint also be carefully 
evaluated. It b a common expen cnee to find a 
patient who bai never known that lie has a henna 
to complain of pain or a feeling of weakness as 
soon a* be is Informed that a hernia is piea e n t. 
The procedure should then be to explain to Mm 
the htrmlessness of ha condition and tell him to 
go about Ms business and thus assure oneself that 
the pain was not caused by worry and consdous- 
ness of a defect It has been m> experience that 
this b the case moat of the time. 

One of the moat unfortunate aspects of the 
problem Is the medicolegal one- Many of these 
patients come to the surgeon because they have 
been refused employment by tome corporation on 
account of the hernia. Assurance bv the surgeon 
that the henna b harmless and should not be 
Operated upon is useless, as that will not in many 
cases get tne job for the applicant. This Is dan 
In part to the hesitancy of the examining physician 
to re comm end the acceptance of the applicant, 
when manv others are available who have no 
direct hennas. It has been my experience, how 
ever that most examiners far corporations are 
keenly alive to the situation, but are tied hand 
and foot by legal restrictions- The normal cause 
of events b that such an applicant should sign a 
waiver for any future difficulty with the hernia, 
but numerous court decisions in many states have 
been handed down to the effect that such a waiver 
is not legal- Any dishonest applicant may dalm 
that hh hernia is mads weme by hb occupation 


and get compensation for It, even though it has 
been shown to have been present at the time of hb 
employment The number of auch malincoen b 
so great that few com ponies dare taks Use risk. 
Furthermore there Is the very real possibility 
that the worker may develop the divertfcnbr 
type. This, while not common, ocean eften 
enough to raise important fina n cial questions, 
particularly in a disease aa common as hernia. 


orzxAnux 

Ofxxi*[ UhcakcI The tndnon in the apot<a ro ' 
su of the external oblique should always be made 
at a considerable distance from Poupart s Uf* 
meat as In these hernias the overlapping cf the 
aponeureais b indicated whenever pottfnfe. The 
cord should then be elevated from Its bed together 
with ail its coverings, In order adequately to « 
pose the floor of the canal, where the tac wiE*- 
Dissection of the cord In Its bed can do do good 
in this type of case, as presumably at least no »c 
wtQbefound. Furthermore in closure, the stl^ 
es should always be placed beneath all the cern 
structures. Especially careful clearing of the 
deeper structures about the proximal end of 
cord la Important in order to expose the deep 
epigastric vessels. Stitches most be placed In tub 
region and the vessels should be found In erdff 
avoid Injuring them. 

IhutfUon of iU cord It b important to n 
member that (Erect and oblique hernias 
commonly coexist and the mere fact that a ^ 
geoo finds a direct hernia does not mean that 
obSque one is not present. The cord should ** 
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dissected apart near the internal nng in every case 
and a careful search made for an oblique sac. A 
surprisingly large number of recurrences following 
direct hernia are of the indirect or congenital type, 
and it is perfectly clear that these have been due 
to the surgeon s overlooking a sac which was there 
at the tune of operation 
The internal oblique A theoretical consideration 
of the mechanics of the inguinal canal which is 
deficient to such an extent that a direct hernia 
may appear reveals at once the futility of the 
ordinary Bass ml type of operation. It is the con 
joined tendon which Is relied upon in this opera 
tlon to build up the floor of the canal, and when 
It is mining the mechanics are so entirely different 
that they must be carefully studied. In the ac 
companying diagram it may be seen that any 
attempt toDnng the conjoined tendon or internal 
oblique muscle AB down to the line AC (Poupart’s 
ligament) (Fig 6) brings with it the necessary 
corollary of attempting to approximate points 
B and C on this line. In the ordinary inguinal 
hernia in which the conjoined tendon Inserts down 
near Poupart a ligament, this may be quite 
possible. In the type under consideration how 
ever it is perfectly dear that if the point B is 
made to coincide with point C the entire pull of 
the rectus musde is applied to separate them again 
and in order to accomplish such a purpose It would 
be necessary to shorten permanently the rectus 
musde by the distance of line BC, and our com 
mon sense tells us at once that this is a hopeless 
task. The entire pull of the muscle or at least 90 
per cent of its fillers are constantly applied to 
restore the anatomy to Its original condition and 
it Is idle to hope that, even if we can temporarily 
shorten it up m this manner, our stitches will hold 
permanent!) 

The result of such stitching Is that the grosser 
structures more or less rapidly resume their 
former positions after the stitches dissolve. There 
may be a loss of a centimeter of the edge of the 
rectus sheath or the conjoined tendon causing a 
slight enlargement of the inguinal triangle. This 
m itself is not serious, but in addition it must be 
recalled that usually some of the deeper tissues 
have been induded in the stitches When these 
stitches pull loose there result small holes in the 
remains of the conjoined tendon or the trans- 
versal is fascia and Into these holes the peritoneum 
bulges, making one or more diverticular hernias. 
Often a large gap in the floor of the canal U 
created b) our ititches m a spot where there was 
previous!) onl) a bulging It Is evident that these 
new hernias which have a ver\ small neck to the 
sac bounded b> rigid walls would be much more 


liable to cause trouble than the condition for 
which the operation was done. This theoretical 
possibility is backed up by figures from man) 
clinics mdl eating that recurrent hernias are es- 
pecially liable to strangulation. Therefore it is 
not logical to assume that we may as well hn\ e 
a try at such a hernia the wont that can happen 
is to leave the patient as he was before The truth 
Is that in cases of failure (25 per cent) the patient 
is left \ ery much worse than he was before. 

Use of transversahs fascia Therefore new 
structures have to be sought for accomplishing 
our purpose. In the absence of the conjoined 
tendon we have left only the upper fragment of 
the external oblique aponeurosis to build the floor 
of the canal such as is used in the typical Andrews 
imbrication technique, and it Is clear that this 
should be done in every case of direct hernia in 
which the fibers of the external oblique are not so 
weakened that it would be futile 

Even with this type of operation, although the 
external oblique may be then under the cord it is 
Idle to hope that it Is really closing the Internal 
ring and besides, it cannot be made to lie deep 
enough in the canal to dose it properly at its 
upper and inner end. The one substance left 
which is of any value is the fascial envelope of the 
abdomen, the endo-abdominal fascia, and it is in 
the direct hernia that the most use can be made 
of this structure. As has been described at greater 
length in previous communications, the endo- 
abdominal fascia tends to fade out in a very thin, 
tenuous layer of fibers at the lower end of the 
canal, but the further one goes from Poupart s 
ligament, the stronger the structure is. It lies 
rather loose m the abdomen and may be pulled 
down and approximated to Poupart a ligament 
without great tension and in the direct hernia it 
makes a definite covering of the sac. The first 
stage, therefore, in the closure of any direct hernia 
should be an inversion suture placed directh in 
the floor of the canal (Fig 7) This inversion 
suture should be of chromic catgut or some other 
durable material and should be placed In an oval 
manner so as to in vagina te the dome-shaped 
bulging into the abdomen until the floor of the 
canal can be palpated as a flat structure and until 
it no longer bulges when the patient strains. 
Sometimes a single suture of this type is necessary 
(Fig 8) and sometimes two may be put in if the 
hernia is an unusually large one (Fig 9) In the 
complicated type in which a rupture of fascia has 
occurred ana a diverticulum apjieared, this 
diverticulum need not be resected but ma> be 
simpl) inverted and its neck which is generally 
quite small, closed with a stitch or two (Fig 10) 
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If thb inversion of the floor of the canal his 
been made, it wfll practically always be apparent 
that Just above the suture Une, the tramveriaE* 
faada is very much stronger than just below and 
that this portion of the transversals faada may 
then easily be sutured to the shelving edge of 
Poupart ■ ligament without undue tension (Fig 
11) The technique must be varied to suit the 
Individual case and I usually sew this into Poo- 
part’s ligament with one row of stitches and the 
external oblique with another row but it is easily 
possible m many cases to include them both In the 
same stitches and thus save a few knots which 
would lie in the inguinal canal- Following this the 
cord may be Laid bach In Its bed and the roof of 
the rand made with the left-over fragments of the 
external oblique aponeurosis. 

Tha hu of Pit red ns sheath It b at the lower 
end of the canal at the angle between the rectus 
and Poupart s ligament that roost of our recur 
rences take place and special care and (pedal pre- 
cautions are necessary here. A number of methods 
of making uae of the rectus have been described 
and most of them look better in the Illustration 
than in the actual operation. The easiest, roost 
obvious use of course Is to suture the unopened 
rectus sheath directly to Poupart s ligament but 
in my experience this has roost invariably been 
•ecornpllsned under such great tension that I have 
felt it necessary to take the stitches out again. 
Secondly the rectus sheath may be opened by a 
longitudinal incision and some of the fibers of the 
rectus pulled out and sutured Into Poupart • to 
fill up this critical gap. Here, too. we are en 
countered with the doubtful possibility of union 
between fibrous tissue and muade even though 
the tension may be leas in this case. I generally 
make use of tome sort of a Halstead technique 
turning down a flap of the rectos sheath, and I be 
Have that this should be done in practically every 
caje where the conjoined tendon is deficient. Thu 
method, however is not as strong aa It looks in the 
beautiful illustrations of Max BrfldeL The fibers 
run longitudinally and the flap tmds to shred out 
and spSt as it is turned over and I am beginning 
to count more and more on my sutures lying with- 
in the canal than I do on any uae of the rectus 
sheath, although I believe it should be used In all 
cases. 

Fascial transplants should be used in every case 
In which the structures about the canal appear 
weak cr in which the edges of the opening come 
together only under considerable tension. These 
are best taken from the thigh although the use of 
pre serv ed fascia has proved good experimentally 
It appears to be Infiltrated with war tissue and to 


remain in place indefinitely I have had no per 
sonal experience with it 

The Important point in the use of grafts b in the 
correct placing of them. I have seen surgeons hy 
a faadaJ graft over the canal when the operation 
was completed. This can be of no possible use. 
Such a graft could only tend to prevent the growth 
of a recurrence already established. The proper 
place to use a graft b at the innermost pcanhle 
point so as to pr ev ent a hernia getting started. 
The graft need never be wry large, merely 
enough to completely fill up the inguinal triangle 
with about a centimeter to spare around the edges. 
It should first be tucked under Poupart s hga- 
ment and sutured in place there. The medal 
portion b then trimmed to fit, the rectus retracted 
and the graft again sutured under its edge. Tbe 
upper portion generally presents difficulties, u 
the structures to which it most be sewed ire 
rather vague. If a conjoined tendon b present, it 
b raised and the graft sutured to its under surlier 
by through and through sutures. In other cues 
it must be attached to the outer surface of traai- 
versalis faada as high up as possible. The cord 
may be brought through a silt in the graft which 
b then closed snugly or it may be left at the outer 
and upper angle of the wound — never at the pubic 
end, where roost of the recurrences take place. 

Castration, In bad cases there b no doubt thst 
castration offers a far better prognosis. As direct 
hernia is a disease of the aged and as the cnes 
operated upon are usually the extreme type*, the 
surgeon should not hesitate to explain to the pa- 
tient the benefits thus derived. If any hole has to 
be left foe the passage of the cord it b naturally a 
weak spot where recurrence b Hkely 


UXULTB or ophattow 

The accompanying tnhln hardly requires com- 
ment. It includes figures from soch well known 
institutions as Johns Hopkins Hospital, the 
Muaachusetta General Hospital and the Presty 
terian In New York, aa well as famous dhua 
abroad. Two things stand out. First, that the re- 
sults are so bad as to constitute a major surgkaJ 
scandal. Second, the BaaifnI type of opcatlon h 
totally omul ted to soch cases. Analysb of tw 
table shows thst about twice as many direct 
bembs recur after Baarinl operations as after 
other types. The beat results obtained are those 
In which a fascial type of operation has been em- 

ItlatTaite striking to note In tbe table that the 
only senes of cases in which low recurrence rate* 
are reported are those In which the follow -up «*** 
were gotten by letter 
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TABLE I — RECURRENCE IN DIRECT HERNIA 
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When one considers that these recurrences are 
more dangerous by far than the original hernias, 
it seems high tune that the subject was thorough!)' 
reconsidered. 


SUMMARY 

1 Direct hernia » m most cases a harmless 
condition carrying very slight risk of strangnla 
bon, pain, increase m size, or interference with the 
intestinal tract. 

2 Most cases may be diagnosed before opera 
bon if proper care is taken in the examination. 
The few dangerous ones are usually mistaken for 
oblique hernias which should be operated. 

3 The results of surgery are appallingly bad 
Operation Is Indicated only in the group in 

which a diverticulum of the dome shaped sac Is 
present, and this group is generally diagnosed 
before operation as the obhque type. 
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V ITAL atntistsc* for 1919 *hov deaths from 
appendicitis uiu per 100,000 population 
a* compared witn n.8 in 1919 and 9 7 In 
1900. Thb large and stcxdfiy increasing mortal- 
ity ha* aroused widespread attention aid called 
forth many valuable contribution* to the btcra 
tine. It is generally agreed that the high death 
rate 1* doe to three major cause* 

1 Indiscriminate use of purgative* b\ the lay 
public. 

t Delayed operation, 
t. Imperfection* in operative technique. 

The Importance of public health education a* 
to the danger of taking laxative* for every stom- 
ach ache” ha* been »tre**ed repeatedly yet the 
practice continue* among the k» educated 
mun In a aerie* of 4,170 cnaea collected by 
Boland from 8 h capital* In Atlanta, nearly every 
colored patient had taken large dote* of *ome 
atroog purgative toch as castor ad or ep*om salt*. 
Fourteen per cent oS the colored patient* died, 
as agalnat 3.6 per cent of the white*. 

Equal in Importance la the length of time be 
tween octet of aymptom* and operation. The 
delay usually occur* outside the hospital, and ia 
due to lari of medical advice or to obscurity of 
diagnosis. Thb factor like the first, is seen to 
operate more extensively amon^ the poor and 
uneducated, for whom medical axl is less readily 
available. In Boland a acne*, the average length 
of time before reaching the hospital was 104 


For the purpose of this study 100 of the meet 
seriously complicated cases were chosen. A com- 
plicated case, a* here considered, 1* one with a 


hour* for colored patient* and 51 hour* for white*. 
Boland beEeve* mb lor* delay coupled with the 
uae of pre-operative cathartic*, b accountable for 


n cal picture of (r) gangrene, (1) abscess, 
ration, or (4) acute diffuse peritonitis. 
In rating the gravity of these various ccndltlnm, 
our observation has led us to place than In thi* 
ascending order with acute diffuse peri tod La 
ranking as the most serious. If a case pr es ented 
more than one 0/ these conditions, it his been 
da wifi ed under the most severe for example, 
gangrene with perforation b placed under the 
head of ‘perforation. The number of cases and 
deaths in each group were as follow*. 



the great mortality from appendlatb among 
negroes in the South. 1 

The senes of roo cases under consideration 
here b taken from the record* of Knickerbocker 
Hospital for a period of years from January 
1031 to July 1933. During that time 441 cases 
of appendlatb of all type* were treated, with 
is deaths, a percentage of s 7 This compares 
with Finney 1 * finding of a 3 per cent mortality 
In 3,913 cases of all type* and Boland'S 4g per 
cent In a aeries which included acute case* only 

■Mtad Hn —c Wfn. tw wVO, tW KrtiMr b kfcb 

TJobni"' M tb» Cim ii b nr* b m 


In 4* per cent of these asnpBealed cases there 
is a positive statement of pre-operative eathanh. 
Six of the is who (Bed had taken a purgative of 
some kind. 

Among the fatal case* the length of time from 
onset to operation averaged s 7 day*. Thu h 
only fractionally longer than for the cases that 
recovered. 

While the figures In this aeries do not in them- 
selves confirm those of Boland and other ob- 
servers, they mem to ahow that the two fad®’ 
of catharxb and delay are of paramount I mpor 
tance in accounting for the high mortality from 
appendidtb. 

In this paper however chief consideration ** 
given to the factor of operative technique. It b 
desired to call attention to the value of mtero*- 
tomy as a life-saving measure In a limi ted number 
of case* of extreme severity and also to call 
attention to the fact that this procedure la mere 
Ckdy to be successful if done at the time of the 
primary operation rather than later on *» a wc 
ondary procedure. 
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UTPOHTANCE Of OPERATIVE TECHNIQUE 

Appendectomy has now become so common an 
operation as to be considered within tbe capacity 
of tbe average surgeon Tbe apparent simplicity 
of an appendicitis operation, however Is often 
misleading It must be borne in mind that, while 
tbe removal of tbe appendix itself is not usually 
a difficult problem, tbe proper treatment of its 
associated complications, either at the time of, 
or subsequent to tbe operation requires the ex 
erase of a high degree of surgical judgment if a 
fatal issue Is to be averted. Fven In competent 
hands, the mortality Is needlessly high Thus 
Flshbera commenting on the 25,000 deaths last 
year from, appendiatu states that four fifths of 
that number could have been prevented. 

The force of this generalization was brought 
home to the writers by the striking recovery of 
a patient whose condition had been considered 
desperate. 

Cask No 1541 II C-, female, s^ed t8 wu admitted to 
Knickerbocker Flospiul May iS, igjj. rstientbtdiuffered 
a. doll, aching pain In the rkht lower quadrant for J week*. 
The day before admlmlon the pain mddenly became acute 
and TWnitlna occurred. Phyalcal examination did ted pain, 
tenderness, and rebound tendemeaa over the abdomen 
more marked over McBuroey’a point An Indefinite mess 
wu felt In tbo right Iliac rosea. Temperature waa 10a 
degrees, pulte 1x8. Leucocytes numbered 18,000, poly 
momhocuckara, 86 per cent 

The case was diagnosed as anpendjceal abscess and 
operation was performed under ether anaesthesia. 

When the peritoneal cavity was opened through a ri*ht 
rectus Incision, cloudy flnid with colon bacillus odor fashed 
forth. A plastic exudate covered the Intestines below the 
caecum where there was an abscess containing aeveral 
ounces of thick pus. Tbe peritoneum throofhout appeared 
to be involved In a process of diffuse peritonitis. Tbe 
appendix bad evidently disintegrated entirely do trace 0 1 
ft waa seen, but at Its rite there was a thickened, angry 
cecal wall and distended lower fleam. The uterus was 
laije and soft, the adnexa were not teen. Adhesions orex 
the back of the uterus prevented palpation behind it 

The abscess cavity was opened and drained with suctjon. 
Drains were placed In the aba crn . pelvis and right lumbar 
Sutter and the incision wna dosed in layers, with drains In 
lower sxyjie. 

Before the indskm waa dosed, the cxeum waa brought 
up through a stab wound In the right lower quadrant and a 
purtestring suture placed In the exposed area. Wlthm tbe 
suture an lockkra waa made and a No. to French catheter 
Inserted, after which the puraestring waa tied. By a second 
pemesirtng suture, the oecostomy was inverted arid the 
oecum pushed back Into the abdomen. 

Tbe postoperative condition of the patient was good, and 
she hid no distention at any time The crcostomy began 
to drain freely on the second day Tbe crcostomy tube was 
removed on the third day Seven day* after operation the 
drains were ibortened There was trill a fairly profuse 
drainage of yellow serous fluid and a *hght purulent draln- 
aga from the cxcoatoroy wound. At this time there was no 
beta! discharge. The condition of patient continued good i 
Twelve days after operation drain* were entirely removed 
and the wound was Irrigated with Dakin s solution the 


crcostomy wound was clean and the blood count excellent. 

Patient was discharged In good condition June 7 so days 
after admisrion. Postoperative diagnosis was acute ap- 
pendidtis, abscess of appendix acute diffuse peritonitis. 
One week after discharge both wounds had entirely h ea l ed . 

Owing to the character and extent of the per 
Itomtis disclosed a fatal termination might have 
been momentarily expected It is believed that 
the primary oecostomy prevented the onset of 
paralytic ileus and accounted in large part if 
not wholly for the fortunate outcome. 

A review of the 100 similarly complicated cases 
was then undertaken to determine if possible 
the factor or factors that led to success or failure 
in apparently hopeless conditions. Abnefrfsumi 
follows 

With one or two exceptions, either the Me 
Burney or right rectus incision was used de 
pending chiefly on the preference of the operating 
surgeon. In instances In which there a no doubt 
as to the diagnosis of appendicitis the Me Burney 
Incision Is preferred by the writers as allowing 
direct access to the affected area and a minim um 
handling of the intestines. 

One to four drains were inserted as the con 
dition required. Routine postoperative treatment 
was given in whole or part— morphine codeine 
clyses, Fowleris position, retention enemas pltul 
tnn Levine tube Murphy or Harris dnp 

The original operation was supplemented In 4 
cases b> a primary cacostomy only There were 
3 cases in which multiple collateral operations 
were done simultaneous!) one, a primary oecos- 
tomy and ileostomy the other a secondary 
oecostomy and jejunoatomy 7 days after the 
appendectomy There were three primary ap- 
pendicostomies One patient, who had a primary 
ileostomy wa3 discharged with an intestinal fis- 
tula and returned later for secondary closure 
In 3 cases there were secondary ileostomies, per 
formed respectively 4 5 and 17 days after opera 
tion. In five other cases spontaneous fcecal fistute 
developed at some time subsequent to operation. 
Details of these cases are given in the following 
Table I 

As will be seen all of the r 8 patients having 
the supplementary operation of ftecal fistula made 
a good recovery with a ltngie exception. This 
patient (Case No 502) had taken cathartics twice 
on the day before admission There had ap- 
parently been a lapse of 4 days between onset of 
symptoms and operation but thu could not defi- 
nitely be determined as the patient had been 
under the influence of alcohol for 2 days. Due 
to extreme distention following the original opera 
tlon ileostomy was done 5 days later under local 



-r* u-* Uk| ckj c^ 



anesthesia. The patient km doubtle* lufferfnj 
inxn lobar pneumonia when the seamdaiy open 
tion wu done, although that condition was not 
diagnosed until the day of his death, < days 
afterward and n days after admission. The pos- 


sibility of recovery in this case had the eotm*" 
Unny been done prlmarth’ must bo canddaed- 
Thc only JeJanoatomy in this series was 
a week alter operation. In conjunction ’tith * 
aecoatamy which may accocnt for the farcraiae 
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outcome- Plate advocates the double operation 
where indicated, if the stomata are at a distance 
from each other, and Quain and Waldschmidt 
sometimes find it necessary to do a multiple col 
lateral operation with three or even four, arti 
fidal openings. 

The 6 patients In the entire series who died 
from acute diffuse peritonitis might likewise have 
been saved by a primary enterostomy or crecos- 
tomy, since paralytic ileus resulting from peri- 
tonitis is usually the direct cause of death in such 
instances. However, In fulminating cases, this 
procedure must be supplemented by early, small, 
and repeated transfusions to overcome the in- 
fection. This combined treatment has been seen 
to produce dramatic effects m certain apparently 
desperate conditions. 

Blake says it is the consensus, if enterostomy 
is to be done at all, that it should be at the time 
of the primary operation. He believe* it is al- 
most uniformly unsuccessful if deferred but if 
enterostomy is done early there is no question as 
to its value, man) U\es having been saved by 
such a procedure 

The advantages of primary enterostomy or 
oecostomy are (1) that It forestalls the onset 
of postoperative paralytic ileus a common com- 

f )ll cation after all abdominal operation* (2) that 
t prevents obstruction from adhesions by keep- 
ing the intestine in normal motion and allowing 
prompt escape of gas and fluid (3) that the wound 
Deals almost as promptly if the proper technique 
is used as the appendiceal wound, and cause* 
no additional strain upon the patient. 

FREQUENCY Or POSTOPERATIVE ILEUS 
According to Delprat and Weeks, the later oc 
currence of Ileus can be predicted at the time of 
operation. If abdominal infections have been 
stirred up or if there has been undue handling of 
abdominal organs or intestines, one may con- 
fidently expect ( and, they add, *Is seldom dis- 
appointed 0 paralysis of the intestine which lasts 
a varying period of time. Onset of symptoms is 
within 12 to 24 hxnirs. Dynamic Ileus may de- 
velop at any time after operation. A combina 
tion of both forms is not uncommon. 

Ochsner, Gage, and Ganide give a similar 
opinion. 4 One must agree with Dearer " say 
these authors, that severe acute appendicitis 
always causes a certain degree of peritonitis.” 
Closel) associated with (and usually a result of) 
peritonitis is Ileus. In all cases of peritonitis, 
espedall) the diffuse variety, the presence of a 
greater or less degree of paralytic Ileus may be 
assumed. 


It Is often found on admission, here as in other 
hospitals, that the infection Is no longer confined 
to the region of the appendix. Thus, of 193 
consecutive cases admitted to the Chanty Hos- 
pital in New Orleans during a period of 22 months, 
29 5 per cent presented localised abscesses, 11 9 
per cent diffuse peritonitis and 37 3 per cent 
required drainage. 

According to a compilation, made by these 
authors, of 6,337 acute cases from nine different 
sources, 55 per cent of the mortality was due to 
peritonitis. 

Death from peritonitis is due to to nernia, the 
toxins being absorbed either from the peritoneal 
cavity or the paralytic, atonic bowel. By elim- 
inating the toxicity of the bowel through en- 
terostomy, it is possible to compute the percent 
age of mortality that may be expected from pen 
tomtis alone. 

TREATMENT 

Ochsner holds that the treatment of acute ileus 
is purely surgical and Is beat carried out by estab- 
lishing an enterostomy or a colostomy Early 
diagnosis is essential in order that the proper 
therapy can be instituted before a profound 
toxemia supervenes. 

The Introduction of an enterostomy tube into 
dilated, atonic gut may be of little value since 
it drams only a small portion of the intestine m 
the immediate vicinity If, however, it is intro- 
duced before the dilatation and atony occur It is 
possible to drain the whole intestinal tract 

Moynihan believes that, in the great majority 
of cases of ileus the suraeon is called upon too 
late. “It is not too much to say that in a con- 
secutive senes of 20 cases of average intensity 
m at least 15 the operation has been too long 
deferred. He advocates two procedures only in 
the treatment of postoperative ileus (1) separa 
tion of adhesions (when the condition Is mechani 
cal) and (2) enterostomy he uses Coffey’s method, 
a modified Wltxei, with the advantage of not 
producing so great a narrowing of the lumen. 

Quain and Waldschmidt report a senes of 1000 
cases of acute appendicitis in which enterostom) 
was performed primarily in 31 cases and sec 
ondanly in 38 With a few exceptions, the sinuses 
closed spontaneously As to the indications for 
a primary operation they say, “No rule can be 
formulated as eac h case becomes a law unto it 
self but it should be remembered that a properly 
made temporary opening Into the intestines does 
not injure any of these patients, and that it is 
the only salvation for many We have never 
regretted performing a primary enterostomy, we 
have often regretted its postponement” 
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WUtie states that csttastomy is unquestion- 
ably Indicated if at jyeratian, a grossly dWnded 
crcum » found. Toe comfort thb gives, with 
the read) supply of fluid and absence of violent 
distention makes it a valuable addition to an 
appendix operation in aelected case*. 

The case* aelected for cairoatomy or enteros- 
tomy in the preaent aenea were thoae which, when 
the abdomen wai opened revealed a dull, hater 
lesa rut distended with gaseous and hquid ma 
terial and with plastic adhesions between the 
distended cods winch might be expected to de 
vetop Into obstructive bands and bang about 
dynamic Bens. 

3 crcosroirv 

The procedure recommended is as follow* 

A No. ao French catheter in which se v era l ad- 
ditional drain hole* have been made, b stretched 
and grooved with a scalpel to form a ring about 
8 1 noies from its rounded tip. A stab wound Is 
made lateral to the operative wound fust below 
or mesial to the anterior superior spine, parallel 
to Poo part s ligament and about one inch above 
iL The lateral wall of the t m i m is drawn through 
this opening in the abdominal walL A purae 
string suture of No. o chromic or Pagenatecher 
b placed in the wait of the crcum. A small 
puncture wound is then made In the center ctf 
tUs pursestring area. The catheter b passed 
through the puncture wound in the aecum and 
carefully Intimated through the Heocsecal valve 
(Fig i) The pmaeatring b drawn taut and tied 


securely at the grooved ring This area ts then 
Inverted with one or two additional pursestrings 
of No. o chromic. The catheter thus placed 
paaaes into the lower Qeum 4 to 6 inches. Tbe 
portion of crcum containing the catheter is 
pushed back into the peritoneal cavity and caurht 
with a catgut suture at each end erf the perito- 
neal mas ion so as to hold it firmly to the abdomi- 
nal walL A silkworm suture b then passed 
thro ugh both edge* erf the *Hn of the stab wound 
and the catheter to hold the catheter in place. 
The drainage and dornre erf the appendectomy 
wound ait then concluded in the usual manner 

This technique b the only practicable one for 
a aecoatomy It b recommended entirely cn 
account of the abort period of its subsequent 
closure, as described in Case \o- iui previously 
quoted. In this rase drainage of fsrcal matter 
had ceased in less than a week, and within 3 
weeks the crcoatomy wound had doted entirely 
Thb prompt doaure has proved to be the rule 
in other cases similarly treated. 

In the case of a Jejunostotny or fleoatomy 
W angensteen a technique appears to be the meat 
satisfactory After any existing distention is 
‘ m i lke d" or aspirated oat, a No. 14 (French) 
urethral catheter is laid onto the coiitpaed bowri 
and a running stitch of No. 000 chromic catgut 
enfolds the bowel about it over a length of 
I n ches. A tiny puncture b made and the catheter 
introduced into the Inmen tbe fixation stitch b 
placed and the peritoneal tunnel continued for 
another 1# inches. The suture b then com- 
pleted. Thb is, in fact, a modified form of the 
YVitrel method. W angensteen states that a No- 
14 catheter will drain the bowel “as well as * 
garden hose ” which b no doubt correct. 

Appendicostomy appears to be a very fliogwal 
procedure if eartv healing b expected, since it 
goes thro ugh a portion oT the bowel more Ekdy 
than any other to have been affected by the 
associated peritonitis. It b preferable to cnooac 
a part of the a ec u m above, anterior and btersl 
to the base of the appendix, where the bowel b 
relatively healthy Thb allows the necessary 
inversion and promotes early healing after tha 
tube b removed. 

Whether fleoatomy or caxostomy shcnld be 
used must be decided according to the local 
pathology p r es ent. In cases of diffuse pedtenk 
tb, the ileostomy b probably more desirable and 
undoubtedly where there is extensive dflatalwn 
and atony multiple enterostomies, fochrtfing 
noatomy are indicated. The enterostomy should 
be performed in a free and unlinked porti on o j 
the ileum, at Wsut a foot above the ileocwcal 
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junction. If there is a large localized abscess at 
this junction a lateral oecostomy with ileum 
drainage will it is believed bring about very 
satisfactory' results. 

It a not intended to recommend herein so radi 
cal a procedure as enterostomy or accost omy m 
every case of diffuse peritonitis or large abscess. 
Each case as Q uoin and Waldschmidt have ob- 
served requires individual consideration If how 
ever, their further statement that they have never 
re gr died performing a primary enterostomy and 
have often regretted not having done so, is to receive 
due weight, it is likely that this operation will 
be done more frequently in the future than m 
the past In a total of 69 enterostomies, 31 of 
which were primary and 38 secondary these 
surgeons found it necessary to do a secondary 
closure of the fistula In but 10 cases. 

SUMMARY 

One hundred complicated cases of acute ap- 
pendicitis selected for their severity and grave 
prognosis, have been analyzed. In only one of 
the 18 cases In which an enterostomy or aecos- 
tomy was done or in which a ftreal fistula de- 
veloped spontaneously, did a fatality ensue. 

The beat results were secured when the col- 
lateral operation was done primarily In these 
cases, it proved a life-saving measure. In certain 


doubtful cases also enterostomy (or csecostomy) 
as a prophylactic procedure against the develop- 
ment of paralytic Ileus seems more than justified 
At all events it can scarcely be considered to 
increase the gravity of appendectomy in the 
presence of a spreading peritonitis. 

The wnten with to express their appreciation to the 
Surgical Director Dr EELnrorth Eliot, and the Surgical 
Staff of Knickerbocker Hospital for permission to publish 
this aerie* of cun and for the many helpful suggestions 
made by th em In the preparation of this paper 
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TOTAL REMOVAL OF LEFT LUNG FOR BRONCHIECTASIS 1 

CAMERON' HAIGHT it D *unr Auoi, Macxiauf 
fro* Dt^i W l tJ tmgmj Pmtr rrdty »t M» 


I N ocrtnopfli m vi ol oon-tuberaikra» pal- 
moiaiy suppuration or neoplasm, complete 
removal of the affected long offer* the moat 
certain and, at times, the onl> means of cure. TTie 
feufljtlit) of react two of an entire hmg has been 
demonstrated experimental!) bv many investfga 
tora, several of whom achieved notable socceaa. 
The clinical appUcabcm of this procedure, how- 
ever has been unsuccessful except in the single 
instance of \tsaen_, who, in 1931 resected toe 
entire left long for bronchiectasis. 

In the patient who a the subject of this article 
the delayed removal of an aspirated foreign body 
resulted in a widespread pneumonitis and bron- 
chiectasis of the left hing Soon after the removal 
of the foreign bod) the patient developed a spon- 
taneous tendon pnetimothcaar and an acute em- 
pyema which required immediate airtight drain 
age of the pleural cavity As conservative meas- 
ures and, later an extensive thoracoplast) were 
unsuccessful In relieving the symptoms of the 
severe residual bronchiectasis, complete removal 
of the affected lung was finally undertaken. The 
detailed hlstorv of the case follows 

case eEPcrrr 

Vivian L »ged jj year* The patient had been to food 
health prior to tha on*et of the prsaest One** oa J senary 
S, ioj j, at which time two trvth were extracted under f*t 
« nest Seda During tha artractioo the mroth was fcwld 
open by mechanical apparatus. On regaining ccnadows- 
neaa following tha anwatberia, the patlrul coesplahied of a 
tickling actuation to the throat, fotfcwrd by a won attack 
of coughing, cassra, asd vomiting The symptoms of a 
■ciera puhnooary suppuration soon deicfcped Roent 
(vnograms ta ken y weeks after the oca s t of the Otoe** 
showed an tofiltratkn of tte greater portion of the left hurf, 
a ientign 'ct’Ay to tha left mam betmeboa, and a pleural 
reaction as of rffaaioc Although tbewscentesh was per 
formed oa threw occasion*, no pleural (told was ohtshwd 
On February 7 931, 33 daya after the onset of the Di- 

ne**, the patient wa* admitted to the UnhersLty Iloepital 
a* wa» aewtefy m, coaghmg m e rel y aad expect iwirtng 
Urge smoanti of fowl epwtam. Exm mto s t l o p cf the chest 
rei ealed Immobility of the left slda, ftatnem, abaeat bceath 
■tamds, aad tactile fre mi t u s except t the left pci. The 
ptjrirmJ fading* wen those *f aa oc cluaiun of the Ufl 
primary hmocko* with a drowned tong There wen ao 
abnormal physical findingi to tha cootralatcTal hmj Tto: 
rerta l tengwrainr* wa* 3 6 degree* F puht, i+o- ■».! 
retpiratkra, 6 a The leacocrt* ramt wa* ,jp> On 
roentgrwoacopic narrlnatma by Dr Carictoa B Peirce, 
tha left thorax arpeared to be ahnewt narformlj otaaned 
axeept for aereral patchy alr-coritifofng area* to the upper 
kba at the let d af tha utom. Rocntgmcgraphlc examic* 
tloci tods threwgh a Potter Backy aiapfcjagm rerealed a 


shadow of aoft thane density dilated to tha regfca of the 
left nam brooch**. The roeatgea dtogarwii was t forrig* 
body to the left sola broncho* with ro mlf i nt p nlmn atiy 
suppuration and pleural effusion 

A bruncboacnpfc rramtoatloc was performed by Dr 
A C Furttenljerj oa the day of 1 rl ai Uri.nl A forties body 
surrounded by graaulation thane was otaerved In tha left 
primary broncho*. Immedlatdy following it* re mova l, u 
enormoQ* quantity of eery foil, thick, yellow tra* wt* 
Ubentcd. The arnocmt was so areal that h coala oof be 
aspirated through a sartlcn t*De and ranch of tht pas 
flora ed to to the right p rimar y bronchus, greatly ercWrso- 
tog the chfliF* respiration*. Foe senraJ town fofkwiag 
removal of the foreign body the patient was eacmCndy 
cyanotic and death seemed I mminen t On toapectloa of tha 
f o r ei g n body ft proved to be a piece cf black rabbrr 
(1 7 cent teeters by 1 ceottoieter* by 06 enyU rtn) , 
which had bemew (fislodged from the month gig during 
tha extract km of teeth 

The patient condition remained critical Desffls 
poatural drainage* eiary 1 hoar*, the cnrrtaard S* «x 
pectorale large amounts of fool smelting pus in tha Liter 
t*1s betw een drainage* Then was a ccawfiat temperature 
deration of from 101 degrees to 103 6 degreea F by re ctaa. 


a pneumonitis of the contial port!® a 

hmj and tmly slight < fc a rto g of ttoi to£Ltratiou to tha aft 
apper lobe tha lower half of tha Wt thorax preacDtrd s 
amform opacity On tha foflowtag day, thoraccateils *sa 
peodnerire of 3 cubic emtimrters of thin, straw colored, 
strrtle fluid. It was plsnml to trait tha putecaary ag>- 
[xrratloo by browcboacopfc tapirs tkm, and on Fchnory ap. 
this wa* begun. 

On March 1, 93a, the pa riant soddmly became dyj- 
nerfc and cyanodc. A illignnak of perforation of tha lot 
tong with a spootaMou* tension pneumothorax was rerihed 
by thoracn ce n tests, which revealed tha nea cn c a of 1 talp 
amount of foul ar^eflmg atr rrrAt-r powtbre paiauiu Aa 
and comklexable thick. fo«L yeflow pus con tafnlag spka- 
chrt*, faslform badDl, and varloos pjugenk cagisiaiB 
were sipfrated Iateroatal airtight dramags of tha p Wcd 
cavity was bamed lately toadtatfd and conatant meta* 
was applied to mahfiln erpa ad oo of the Inna It was 
rrrr aa ar y to keep tha patirnt to an orygni tent far A 0*7*’ 
daring which rime than was gr»«*ral rilnWl lmptu'taete 
although roeatgenoaraan demonstrated a pweuiacaik lafil- 
tntion to the lower kaH of the right lung. Two bloo d trxr w- 

fttswwsweie given and an ahace* which developed l l a* I* 
the cxtxsruetal mrwcfcs at tha rite of the last thoracocmts 
ria was drttoad , 

The paenmodc process In tha right hmg drand ft”*" 

sIIt and tha ssnpytsaa cavity dacresied njsdhr to riasTaa 

paisa temparatme, and mplntiooa rvmaipeq elevated ana 
tha daily amount of aputam varied between 40 aad V* 
grama On March ap, 19J J a tamporary wngkal lalf’' 
nrptlon of tbo Wt pi n mile narra was prodaced Th* 
patient cnarinued ta congfa aad axpectocate fcW ^’ c ^ cr ' “ 
frajoent to ten ala and at thaaa tha cough was so teieis 
that It provoked vomiting. 

A aeries of four broacboaajpic a^pirarioc* was 
April 6 aad poatnral drainages arera gfrtn at fi^ ywai 
interval* daring the day andn%hL At each bnwichcwcnW 

• pcruleat aecretloo. wars a^iratro. 
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Fig. 1 A. July 3 193a Roentgenogram routine technique, prior to thoracoplasty The grow infil 
tratiou of the left Ion* u partially obscured by pleural thickening. Faulting from the healed empyema. 
The pneumonitis that wu present In tbe rijht lung »everal month* earlier ha* now cleared. B Same 
date. Roentgenogram. Potter Bucky t echn ique, demonstrate* multiple a rn a P cavities throughout the 
left upper and lower lobe*. 


especially from the left lower lobe bronchu*. Tbe lumen 
of the lot lower lobe broncho* wa* slightly narrowed by 
granulation tissue, but there wa* no apparent stenosis of 
the left main broncho*. Llpiodol wa* injected beoocho- 
•coplcally but the resultant filling was unsatisfactory A 
third blood transfusion was given. As spf rochwtr and 
fusiform bacflll were demonstrated In the sputum, a course 
of tlx Injections 0/ Deoarsphenaratoe at weekly Interval* wa* 
started on June 14, but no beneficial effect wa* noted. The 
empyema cavity had become obEterated and tbe small re 
ma Ining dnu* In the thoracic wall closed within several 
week*. 

Although there had been tome Improvement from the 
conservative management of the pulmonary suppuration, 
the patients general condition became stationary The 
temperature showed a slight dally elevation, the pulse rate 
varied from 90 to 140, and the respiration* from 10 to 30. 
There wa* an average dally expectoration of 190 grams of 
foul, purulent sputum. Physical and roentgen examination 
(Fig 1) showed extensive disease 0/ the entire left hing 
By tbe use of the Potto- Bucky diaphragm numerous small 
a beers set, presumably brunch sects tic, were teen in the left 
upper and lower lobes, although visualisation of the latter 
wa* greatly obscured by pleural thickening Tbe pneu- 
monitis In the right long appeared to have cleared com- 
pletely It was fdt that an extensive staged thoracoplasty 
offered a chance of collapsing the numerous small cavities. 
A* a thoracoplasty Involved le*a risk than a pneumonec 
toeny it wa* dedoed to postpone the Utter and to use It 
only In the event that the thoracoplasty should be In- 
effective 

Yi a preliminary measure to the thoracoplasty a 
parasternal division of tbe first to fourth costal cartilages 
wa* done on July so 1931 *0 that tbe anterior rib stumps 
remaining after the thoracoplasty would be free to swing 
mesially thereby increasing the tboracoplasiic collapse At 
about 17 day Intervals, moderate lengths, 110.3 centimeters, 
of tbe first to eleventh ribs were resected posterolaterally In 


four stage*. The thoracoplasty was completed on Septem- 
ber *9. 1931 The patient withstood the many stages re- 
markably well, although the pulse rate became quite rapid 
during each procedure As a supportive measure, two blood 
transfusions were given during this period. 



Fig x October 1 J 193J Roentgenogram Potter 
Bucky technique, after completion of a moderately exten 
live posterolateral thoracoplasty and 3 w eeks prior to 
pneumonectomy Tbe collapse of the thoTadc wall Is un 
satisfactory and the multiple cavities In the left lung 
persist. 
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H* 3 Technicrne used m the Hj* two cf the left upper and lower lobe* dnrinc the 
■rrond itare of tbe pneranooectoeny Both lobe* hare been completely arpara ted and 
tie Interlobar fiaaor* ha* leen opened. The pedicle U ewch lobe hu been lift ted 
with beaty dentied braided rOk and a rtbber tibe Tbepoenmooecinriy ni per 
formed through tbe upper tboracDpbaty laehkm (barti The black dot In tlkj l o w e r 
tboracnfdaity fciaaioc indicate* tie location cf tbe wtenajatal tab* for abttgkt 
dninare cf tbe pleoraJ cirtty Coo tinnon* drainaje of 1^ pleural carlty instituted 
at tbe brrt tta*e of tbe poeamcoedorny tu rmlntir aed antll tie elevewth day fol- 
lowing tba letDod rtace. 


Tbe result of the tbcracc^iiMy ni not aaUafactory 
Tie (nwni corxUlioo waa uim iLat improved but the 
patient continued to coujh ■eT irely raWajt aiewt 40 
iram* of foetl, poruleat rjmtwm daDy On October j. gp, 
roeot**nojram» fFi* 11 taken with tie Potter BacVy 
diaphrag m after cornpietioo of the tboeacc^darty demon 
air* ted multiple residual arcaa of decreased density thrwtjb 
cot tbe entire left lent field which ibcrwtd (Ttna bEtratsoo. 
Tie arpaarance wa* 00c af mohiple wrnli abacesae* \ 
nail oorwi and jamjar aeollodi which bad dev eloped prior 
to tie thoraroplaaty waa only slightly increased by the 
operatkm 

Vs several attempt* to introduce DpiodJ by lie supra 
glottic mote bad been tnw- »rr— > ul, a »u co.hr* ored to 
sectnw a satwlactory ETTbr* by newns of an Intiatracheal 
catheter introduced with Lb« aid of a iaryegovcope- With 
tbe patient rerfmin* on her left aide, liptxW waibjcrteri 
throij^i tbe oibcteT and Ua projrea* waa obaervad roent 


fmoacnplcally Tba lipiodoi tailed to flow into tie left 
main bronchus, tnalewd, it Bowed upward Into tbe r*n* 
lowtr lobe Umibu*. From thla obaervatkw, a atrood* “ 
tbe left mfc a broodrwa waa ao*pected, tkii waa taiw 
\yj troochoaCDplc ran i l iw li oci on October J , « 93 * 
dnUrxra of 1 centimeter* below the Carina, tie aft 
troocin* *11 greatly narrowed- Tbe ati oiwia adapted a 
No. 4 F boon bat there, was definite re*f*tanc« 

withdrawing tie tnagie. Doe to tbe presewe* of a partlU 

atetywia, h waa beHertd that farther hnprmemetrt t* *® 
snppwratire brooc h Vet* lie coaid Dot be expectrd. hr 
corrfia^y total left p oe na sooc c tcmy waa decided x&xl 
aa It waa bettered that a complete remora] tie 
hcry offered a moee certain wsewna of car* than wo uld cfla o 
a wide cutely drainage ar an anterolateral tioeaco ptotT 
It waa feared, bower er that th* pleural adirsloos r**™* 
from tb« nsu i eiu a and the thoracoplasty cricht P rJV * ? 
•eparahle. Tbe vital eapwoty wa* recorded bet or* tfl* 



HAIGHT TOTAL REMOVAL OF LEFT LUNG FOR BRONCHIECTASIS m 



Fig 4. A Mediastinal surface of the greatly shrunken and necrotk. upper and 
lower lobes which separated spontaneously z6 and 17 days, respectively after bgatlon 
at the second stage of the pneumonectomy The upper lobe ligatures are stiD attached 
to the lobar pedicle. B. Croat section ol both lobes reveals small broochlectatic cavi 
Hm, considerable fibrosis, and lack of normal, air-containing tissue. 


pneumonectomy but unfortunately this observation Is 
missing from the patient's chart However I am under the 
I mp r essi on that it waa 1 150 cubic centimeters, 49 per cent 
normal (Stewart) 

First step >wnra— mtrlamy V rrvwixr ! rpjr Nitrous 
oxide and oxygen arum ibex Is was used. During the few 
hours Immediately before operation, several postural 
drainages were given at frequent intervals, so as to empty 
the broochlectatic pockets as completely as possible. The 
patient was placed on her right side, on an inclined table 
with the head lowered about *5 degree*. The upper stage 
posterolateral thoracoplasty incision was reopened and the 
indslon was extended mferloriy and anteriorly The 
regener a ted fourth, fifth and sixth ribs were resected and 
the anterior stomps of these ribs were removed to the 
midarlllary Hoe When the parietal pleura was Incised, the 
lung was found to be grossly adherent to the thoracic waH 
The pleural adhesions were resdDy separable by blunt dis- 
section. The lower lobe was congested, considerably de- 
creased In site and firmer In consistency than normal It 
was freed from the tboraoc wall the diaphragm, and 
partially from the upper lobe No attempt was made to 
divide the pulmonary ligament of the lower lobe or to 
separate the upper lobe as the pube rate, which was ir8 st 
the beginning of the operation, bad increased to 16&. V 
fenestrated tube for airtight drainage of the pleural cavity 


was introduced through an intercostal stab wound at the 
level of the coatophrenic angle, and the main indslon was 
dosed. 

The Immediate postoperative recov er y was satisfactory 
and on the following day a transfusion of 400 cubic centi- 
meters of blood was given as the hjemoglobin had decreased 
from 76 per cent to 54 per cent (Sahil) The highest post 
operative temperature was 100.4 decrees on the first 
postoperative day and on the succeeding days there waa 
about 1 degree of elevation. 

Stcsmi staff pnnmontfUny \mtwtbrr ij zpjj The 
second stage of the pneumonectomy was performed 6 diyi 
after the first stage. Postural drainages were again cm 
ployed before the operation. The position on the operating 
table was the same as that employed at the first stage 
Nitrous oxide anesthesia was again used. The Indslon was 
reopened, the Intercostal drainage tube removed the lower 
lobe was freed from its newly formed adhesions, and the 
pulmonary ligament was divided. The lower and upper 
Jobes were completely separated at the Interlobar fissure 
Vs the patient s condition had remained satisfactory 
separation of the upper lobe was then begun. The adhesions 
about the upper looe were mo re dense than were thereabout 
the lower lobe but with some difficulty they were com- 
pletely separated. It was necessary to free the mediastinal 
surface of the kibe above its hihim before separation of the 
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Fif j Dec em ber gti Itomliroomm jdayi after 
total removal of the left Eunr The residual plecinl defect 
n indicated with penciled one 


fry adherent per could be earned out Both lobes were 
Una completely freed end a satisfactory pedicle to each 
lobe see dec eloped As tbs mediastinum had beceaae some 
what thickened tiy the preceding empyema. It was nrcrsmry 
t u*e only mildly poaitWe pressure anwathesla during and 
after separation of the htng 
It had been planned t enclose the hmg In rubber sheet 
tng ( eery thb bathing cap had been procured for the pur 
pose I tn order to await further (nation of the mediastinum 
and formatJOB of a protretha inflammatory rractiom of tba 
panrtal and medasfmaJ pleune befora proceeding with 
bgatma of the lobes This plan was nbnncfoned for Use foi- 
lowing reasons The medkstinani was already partially 
turd a man liar had been acadeataHy mada la the low er 
lobe, erpoatnw the pleural cavity to Infection, aad most 
importantly because it was felt that game packing was 
' i control the considerable ooriag from tba 


.tote 


h lobes a 




parietal pleural eurfarrs The pedicles o 
Ligated separately atth an encircling arew 
braided silk plead dose to the junctiow of the lobes Aa 
elastic rubber tube ligature was dad around each p edicl e 
slightly dotal to tba braided «flk. In order to m ai nt a m cno- 
Unoous straapilatlon ol the lobes as the t m w c i receded 
from the silk hgatures (Fig j) An additional braided sQk 
llgatma was placed dotal to the rubber tube ligature 
around the lower lobe pcdicia (wot Qlmtratad) During 
ligation d the lobes, no cardlodrcnlitory or r es p ir atory 
kangri wera obarrred The lobes wera not erased but 
they were allowed to become necrotic and eventually 
seqoestrate elan the Ugatmes cat through the pedades. 
Gauze soaked la nrriftav In* sobatke mas wrapped kwady 
about both lobes hi order to control the oaaing, to itibdiia 
the roednsdnum, and to prevent the necrotic long from 
betoudag adherent to the thoracic wall Two implied 
tubes wera inserted through the incision, the airtight Inter 
costal lira I n a ge mbs was rehwerted, and the wound waa 


withstood the procedure remarkably well Tba systoBc 
blood pressure during the operatkai remained derated 
shore ioo mUhmetcn, and although the pub* rate in- 
creased from i so at the beginning d the operation to it at 
its ctmdnakm, ther e was no shock. The duratkai a the 
opera tko was ooe hour and fire minutes 

5aisrf»a< Ca w nr , Tba imrwe dia t e poaloperatfre caa- 
ral eacen ct was thoroughly tatkiactory Tba pula* rate 
rarled betwe en 6 and 140 and the lowest systofle blood 
p ress ur e (observed at it ndmrta Lnlemia) was 06 mfifl- 
meters. There was no delayed shock, or ro tr Jting and tks 
patient took fluids freely by mouth. A ery wtj* arsrwit 
d slightly bloody ^return was raised famnctbatdy foJknrlog 
tba patient 1 return to he room. Althowgh she was aahae- 
qaentiv enc o uraged to cough at frequent in terra k, she 
could raise no sputum, as the ligatures had completely 
occluded both lobar bronchi. A blood tmrafuaice was 
gtrrn aboat 8 hoars following the opera tint, as the pre- 
ocerstir* hemoglobin had ben 60 pet cent and the red 
blood cells 3,iiy>,nm. The pleural cavity was htigalrd 
twi ce dally with arrlflarine ami Liter with Dakin a soJutks. 
Tbe temperature winch reached tos degrees F oa the flnt 
dar after operation, rapidly sabaided during the fcHowiag 

days to go degrees A u marry infection dertkmrd 00 the 
tost day after operation but it Hkewiae soon suiaided 

On the fourth day the wound was reopened undrr ai trews 
erdde aaeithrsli and the Intrapleural gauze packing was 
rhangrd Both lobes were shrunken ana dark and wera la 
astateofdrygangruDa As the mediastinum was mrarwhit 
mobile. It was stnlJllzed by anchoring the Ion* rods af the 
rubber tube pedicle ligatures to the rib hnmedhtrty below 
the Lncfskn Gauze was a«ln placed loosely about the hag 
snd tba wound was packed wide ope* with aeridarlae 
gauze A Una drewlng was relied A wnrar and cabt ore 
of the secret Inns within the pleural carity showed Stspiy 
kxrecus aureus aad BadBus pyucyaneus The convales- 
cence continued to be •wthfsctoey Seres days titer the 
gaaac packing around the lung was agaia changed andrr 
gas anesthesia and the necrotic lung was slightly n 
terfceised liy the packing The lobes had further decreswd 
In tbc and t this time. 1 1 days after operation, no tsrw- 
chial hat els bad yet appeared. On the ilrteeath day after 
operation, tha upper lobe was fownd lying looas la tha 
wound and it was removed Tba lower lobe alooghed of! 
on tha following day 

The groaa ramimtkn of the greatly shrunken and 
necrotic lobes was reported by Dr L. A. Brea er aa folio** 
The upgirr lobe cseasurrs 6 caatimrtrra by 4 J centi meter* 
br j cratnneters, weight *j gran There are ligatures 
about the hOmw and bmuna which have contracted to 
farm a fibrotic masa Tha hmg itself h coeopoaed af » 
necrotic, pale yellowish green tiaana which has a flesfre coo- 
dsteucy The cut irfire ahowt wnail cavities varying la 
sis« frre* to sev eral nfT ha ie te TV On# cavity l* ■ centi- 
meter In dts meter and an oval Uwiii ectatic cavity 
m e aaa rts 6 adllrmeteTs by 4 mCEroeten by J nulhneter* 
The cut surface also rwv cals tha ma lor portion of the kbe 
to be creupu oe d of scar tisaoe- Tba lower lobe b ccmuoaed 
of the same fleshy, fibrous tisaoe nhirh Is necrotic and ob- 
tains sm a ller carales svbkk are very scant In their <£*" 
trfbutloc (Tig a) The microscopic esamlnatfcsi was re- 
ported by Dr J C B^rfw-r The upper lobe prtae sU,* 
mefst gsagreue tnvufvmg the estira loba. Malnpls 
Lraochlectatic abscetaea with berry scar ti im n 
present. There b a tCflwi fibroab d the loba aad sflgrJ 

antiracosia The lowar loba prrsmts the sarw areearancs 

as the upper lobe. The only thing ceDs are pol j isrepbo- 
codear leoCDcvtes 

FoQowiog tbe spontueooa aeparalioo of both woes , s 
nkm ie broocbbl fatal*, sanra! Tr.Tlrair tr.Ti in dlsrarttr 
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Fig 6 February 15 1933. Portable roentgenogram 
14H week* alter tbe Idt pneumonectomy and 6 oavi alter 
the development of an acute pulmonary abscesa In the right 
long The pneumonectomy defect ha* cloaed except for a 
»mall ilnui which 1* not demonjtrable by roentgenographic 
examination. 



Fig 7 May 31 1033 Roentgenogram 6>i month* after 
poeumoDectomv ana rtf month* after the development of 
a pulmonary a twee* In the right lung The abscess ha* 
cleared under non-furrlcal therapy The pneumonectomy 
defect la completely obliterated. 


could be *een in the region o / the upper lobe hflum. A 
fi*tula from the lower lobe bronchu» did not occur. The 
pleural space wa* packed dally with r»uze ; and the pleural 
defect (Fig. 3) decreased rapidly bong aided by the pre- 
vious thoracopla*ty Exercises and postural wedge com 
preiaion (3) were started to correct the rather prominent 
right dorsal and lumbar tcohosb, which, although present 
before the pceumooectomy wn* increased by the opera 
tion. The vital capacity 1 month after the pneumonectomy 
wa* 1 ijo cubic centimeters, 45 pier cent normal. There 
wa* no ayspraa. Six week* after operation the patient wa* 
allowed to be up in a chair for 15 minutes daily The 
bronchial fistula do*ed spontaneously gyi week* after 
operation, at which time the pleural defect had decreased 
to a small residual sinus. During the succeeding several 
weeks the patient was allowed to walk about the ward for 
jo ml note periods three times dally 
The patient continued to be wholly without sputum 
until February in, J933 (p7 days after operation) when she 
complained of a ‘beadcota/’ During the next several days 
fwmilent sputum appeared In I narrating amounts. The 
previously normal temperature roae to io» degrees F 
KoentgenogTaphlc examination made 4 days after the on- 
set of these symptom* revealed a pneumonic infiltration of 
the right lung with a localized area of ahacess formation in 
the second Intercostal space. A roentgenogram 1 day* hter 
demonstrated the abscess cavity more dearly (Fig. 6) The 
indent wa* not dvspnatic, despite the presence of thl* 
absets* In the remaining lung. A few splrocharUe were seen 
on examination of tbe iputirm and accordingly an Inten- 
sive course of nroan phenamine wa* started. The patient 
■l*o rtccvied postural drainage* and carbon dioxide In- 
halation* at fretpieut interval*. The response to treatment 
wa* prompt. Eighteen day* after tbe onset of symptoms, 
tbe sputum disappeared. The pneumoolti* subsided rapid 
ly but the shsces* cavity decreased more slowly Tbe vital 
capacity 3 week* after the onset of symptoms wa* 1,310 


cubic centimeters, 51 per cent normal. Subsequent 
roentgenogram* demonstrated a gradual Improvement 0/ 
the residual lesion in the right lung 

An electrocardiographic examination by Dr F D 
Johnston 5 month* after operation revealed a sum* 
arrhythmia with changes in the location of impulse forma 
tlon, and Inverted T wave* In Lead I with small 1 / shaped 
ORS complexes. Tbe T wave changes In Lead I may be 
due to a shift in the position of the heart. 

Promt ccWfli **.' 1 At the time of submitting tin* report, 
6 W months after the pneumonectomy and 3H months after 
the development of the ahacess In the right lung, roent 
genographlc examination abows a slight residual infiltration 
In the region of the pre-existing ahacess but no ahacess 
cavity can be teen (Fig 7) The pneumonectomy defect h 
healed and the patient (Fig. 8) Is without cough or 
sputum. The vital capacity has Increased to 1 413 cubic 
centimeters, 55 per cent normal. To lessen tbe possibility 
of a recurrence of an abscess in the right lung, the patient 
has not as yet been allowed out of bed. 

A review of the literature on experimental 
pneumonectomy discloses that, in 1&81 Gluck 
first demonstrated that resection of an entire 
lung could be successfully performed in rabbits 
In the following year Btondi (16) reported 30 

■Slew •Unvlltt** tkls rrport. tin paticat rnnlr>:mi kia bee* 
cnLLTTtr aatWactory Ska via dhekarard (roca lha Hoapltal ca Detra 
bar *3 J*tJ (ijWnaootha mar cfxntna) t vrklch Usa bar coodrtxia 
vaa as follows TWrt kid bvra aa incraasa of JJ poaods (15 * kQa- 
mn) am krr a-dwkt brf«*a tka pen— oacttuajj *4* was act 
djrpacrlc win wmlkia*. awd aba kid wa caagk Of npretoratloa 
IL>rotz*»QfTarWc asd pkyskxJ (xaacaatkna rrraaUd ao r*»lrwcw { 
1 m .1— 1 abacas* or porvaouUs la tka rtfkt kra*. Tka vital capacity 
tad limaawd to 1,6*5 crtic crsliartm (*j pri irsl aorral) A Wtlrr 
wrlttta by tha pa brat oa Dtcrabar j *1J. it* tad tint aba was w+tkwat 
ayaq Va was. 
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n*.B Phmofnph of patient 6 K months alter total rrmoral of tba left Kiaj The 
antenar iiMMi «i rmptojrd for parasternal dMsJoo of tin coaUl cartlla^ca p (faf 
to thoracoplasty The prwoiacnectniny wound (upper posterior Indalco) b healeil- 


socce»lul compete pneumonectomies in 57 «m- 
mils Sine* then nummmi Investigator* have 
published report* which were mainly concerned 
with variations m operative technique. Their 
result* show that the mortality in animals was 
chiefly due to postoperative pleural effusion and 
empyema, tension pneumothorax resulting from 
leakage from the bronchial stump and oedema of 
the opposite hin^ (>umby and Morse believed 
that the two main difficulties in attempting ex 
cnioo erf the dog • King were adequate closure of 
the bronchial stump so that It would not leak air 
and provision for the compensatory filling orf the 
empty half of the chest by the remaining thoracic 
organs. Sanerbruch anti Robinson were orf the 
opinion that the experimental removal orf one King 
can be accomplished successfully only when the 
cavity persisting alter the operation 1* diminished 
In sixe as soon as possible. In order thereby to 
avoid the accumulation of a transudate. Most of 
the experimental work has been concerned with 
removal of the normal or healthy hmg and th* 
conditions of the experiments were therefore not 
analogous to the removal orf diseased lump In 
humans. Schloeter and WekUdn, usin^ WlDy 
Meyer's (iff) inversion method orf treating the 
bronchial stump excised one entire lung in four 
animals. In two of the three surviving animals, a 
pulmonary abscess had been previously produced 
In the hmg that was removed The single death 
occurred from empyema in an anima] In which a 
gross pleural Infection, resulting from the pre 
viously established pulmonary abacess, was ob- 


served at the time of operation. Foe a critical 
review of the literature concerning experimental 
pneumonectomy reference should be made to the 
comprehensive article by Schloeter and Weldlein. 

Willy Meyer (10) has emphasised that the ex 
perience gathered in experimental pulmonary 
surgery cannot be directly tranaf erred to the 
treatment of pulmonary disease in man. Although 
the experimental removal of an entire lung was 
performed successfully in 1881 (Ghjck) it was not 
until 50 years later that the first deliberately 



s in x tssruL total r'crtmoxrcroMV 
From hi* observations on pulmonary lobec 
tomy Nlsaen, In 1931 planned a technlqoa which 
he success! ully applied In removing an entire 
lung for bronchiectasis. This b the first successful 
instance orf the complete removal of one lung fc* 
therapeutic purposes. A brief summary foOows. 


Th# patient, jbi t jrean c f a ft, <Jerttop«d IK'S* 
ra«G**rin*i tfnpfcysetm followfnf a erashin* lo/ar 
thuax An bamedwte im-ULwi the jtaraJm reaaiird *n 
liberation of air thre*%h th« Uddos The akunhxn*** 
occurrence of a ttwdoo pnomaothorax left no dcwW, *■- 
cocdiaj to Nbaen, that a tear In the left main teve ba w» x 
the cum ot lha irmptimj As awpyema of the left part** 
dev eloped and chatna^* waa Instituted- Dads* th a ** 
of aereral ooatha the irmptoma of a ckrucic pota»«7 
Kfpuretioe appeared. Aa abate*, which presented lo tor 
third (left) biteicoatal naca near tha steam, was dralnao 
Tbe woaad coc nmn alratod with the l«ft main kaeocta* 
Lipiodoi, In Jaded throoah tha flat*!*, dtuuuatraw * 
tavechleetajlioftie tttua left kmf A bfewcboattw*^ 
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retailing from the injury to the main bronchos, wti the 
otmocs cxn* of the pulmonary suppuration. Although the 
patient » general amditkm to not good, it w*s decided to 
extirpate the entire left lung. 

Alter paralyzing the left diaphragm, an extensive 
uUbjy resection of the third to fifth nb* wu performed. 
The extensive adberioni, which were of a veil lie con 
siftency offered no difficulty In separation of the lung 
After the pedlde of the lower lobe had been developed and 
while endeavoring to isolate the upper lobe, strong traction 
00 the hUnm resulted in temporary cardiac stoppage. The 
operation waa discontinued and the entire wound wa» 
tampooaded with ganre. The second stage was performed 
14 days later The game packing was removed. Beginning 
peripherally the upper lobe was treed. A dense adhesion at 
the apex required division between Ligature*. After the 
entire lung was separated, an elastic tube ligature was tied 
around the hflum proximal to the bronchial obstruction 
ar»d additional silk ligatures were tied peripheral to the 
elastic ligature. Gauze was again packed around the lung. 
Alter crperatkm the temperature was elevated to jq degrees 
C* the pulse rate varied between 140 and 160. On the 
eighth aay the fever and tachycardia decreased. The 
necrotic lung sloughed away cm the fourteenth day The 
residual canty decreased rapidly in size, being sided by the 
extreme rise of the paralysed diaphragm aid the marked 
retraction of the mediastinum toward the side operated 
upon. Accordingly a tho neoplastic collapse of the thoracic 
wall was not necessary to obliterate the pleural space After 
8 week* there was only a small lntuloas tract which led to 
the stump of the left main bronchus. 


Mention should also be made of 3 earlier cas es 
inasmuch as they have been a ted in the btera 
ture as instances of complete pneumonectomj 
Sauerbrucha case reported in 1923 (12) In 
this case, accidental Interference until the vas- 
cular supply of the left lung during the removal of 
a large posterior mediastinal tumor resulted in the 
subsequent necrosis and sloughing of the entire 
lung 


The patient, a rlri of 19 years, was operated on In two 
stage*. At the first stage, an exploratory thoracotomy 
with removal of the third to alxth riba posteriorly was done. 
After the seventh and eighth ribs were resected at the 
second stage, a large ganglioneuroma of the posterior 
mediastinum was excised. A pleural exudate formed 1 
weeks after operation. Four weeks later it became purulent 
sod a rib resection was doiie to provide drainage. About 8 
days later large piece* of necrotic tisaoe were removed from 
the pleural cavity with a forceps. They proved to be 
sequestra of necrotic pulmonary tissue, the largest measor 
ing is by 8 by 4 centimeters. Later Inspection of the 
pleural cavity £» said to have revealed the absence of the 
entire left lung. There was no brooch Is I fistula. It was 
subsequently necessary to perform a thoracoplasty in 
several stages, In order to allow the thoracic wall to fall In 
sod dose tho defect. 


Macewen * case The patient was operated on 
m j 895 but was reported in 1906 Although men- 
tioned by Nissen (n) and others (4) as being the 
first case of complete pneumonectomy a careful 
review of the case history shorn that Macewen 
drained at the first operation a huge tuberculous 
envit) which had resulted from an almost com- 


plete destruction of the left lung At several sub- 
sequent operations, he resected shreds of pul- 
monary tissue, but the adherent apex of the lung 
could not be removed. Obviously Macewen did 
not actually resect any large portion of the lung 
In view of the fact that this case has been mis- 
quoted as one of complete pneumonectomy a 
detailed abstract of the operation is appended. 

At the fiat operation, performed on April *4. 1895 * 
Urge tnbercnloui pulmonary cavity wna drained. “One 
hundred rixty ounce* af pu*, along with slooghi of the lung 
and caseatea dftrfi, were removed By mean* of tho 
finger and the long probe Introduced Into the cavity a 
denre layer of lung tinue with lhreds of disintegrated lung 
wa* found atffl adherent to the cheat wall After 4 
week* It wa* deemed advisable to perform thoraco- 
plaaty both with the view of thoroughly exploring the 
cavity and removing the thred* of lung tissue itfll remain- 
ing, and alao with the hope of reducing the dimension* of 
the cavity Exdakm of portion* of tho fourth, fifth, 
tilth, and seventh riba wa* performed The view 
obtained wa* toch a* to oue to see that there 

wa* no vestige of tho left lung remaining, save thredt 
adhering to the wall* of the chest, a portion at the apex 
and a itnmp representing the larger bronchi and the corre- 
tponding blood veaaels, mroowhat fused together and cov- 
ered by granulation tisane. There were several shreds 
of disintegrated lung tisane still adherent to the diaphragm 
to the outer wall* of the chest, and to the apical part of the 
thorax. The former were removed, the latter cut short, 
their pr oximi ty to the Urge subclavian vessel* rendering It 
undesirable to attempt complete removal. Portions of 
the third, eighth, and ninth ribs were removed at a later 
date to further facilitate contraction. After the 
interior had become aseptic and a layer of healthy granuU- 
tkm tissue had filled the various reccaaes, the skin wa* laid 
over the now thic k ened pericardium and diaphragm and 
stump ol hmg and soon became adherent and filled up the 
cavity a small thro* at the upper end persisted, coming 
from a point where shreds of the apical portion of long 
remained. On several occasions, wtul* the cavity of the 
thorax wa* still open, attempt* were made to detach these, 
but on each the ad bakes were found too firm to permit of 
easy tepexation. The adhesions of the apical portion* to 
the subdavlan vein precluded further detachment The 
loose portion* were trimmed. ** The patient wa* examined 
n vein after operation and be wa* found to be In mod 
health. Since his operation be had not been 10 , he had been 
regularly at work, and he had walked as much as ten miles 
without fatigue 

FATAL CASES OF TOTAL PNEUMONECTOMY 
The reports of the recorded unsuccessful in- 
stances of total pneumonectomy are instructive in 
that they Illustrate the technical difficulties and 
the operative and postoperative complications 
that ma> be encountered Mention of the cases of 
Kuemmell (6 7) Willy Meyer (10) (3 cases) 
Libenthal (8) (2 cases) and Archibald (1) will be 
made The causes of death and the technique of 
the operations tv 111 be considered In the hope that 
the experiences gained bj these case* may serve as 
a guide to those mho may undertake total pneu 
monectom) under varying conditions. 
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CONSmEfcATlONB 0 1 OPERATIVE TECHNIQUE 
In reviewing the cases of complete pneumon- 
ectomy mentioned, it can be seen that in 6 of the 
7 unsuccessful cases, primary amputation of the 
mng -was carried out- In the remaining case 
(Meyer), the patient died after separation of the 
lung at the first stage and before the contemplated 
removal of the lung at a second stage. In the# 6 
case* of primary amputation, the following com- 
plications were noted. A serious hemorrhage 
from the pedicle occurred during operation in a 
instances (Meyer, LIbenthai), one of which was 
fatal (Meyer) Infection of the pulmonary stomp 
resulted In a secondary fatal hemorrhage from 
the pedicle in j case (Lfhentbal) and it may have 
been the cause of death in another case, although 
a bronchitis on the contralateral aide waa a&o 
present (Kuetmnell) (Edema of the contralateral 
lung wta the cause of death in a instances (Meyer 
IHienthal) In Archibald s case, septicaemia aris- 
ing from an empyema pocket that followed the 
lower lobe lobectomy resulted in death 4 days 
after the removal of the remainder of the lung 
Although a primary' amputation of the lower lobe 
had been done the empyema was not necessarily 
dependent on the technioue that was employed 
Primary amputation of the lung was not per 
formed in the * successful instances of complete 
pneumonectomy (Nissen s and the writer’s cases) 
In these 2 cases a mass ligature of the pedicle was 
used and the long was allowed to slough- Sauer 
bruch s case should probably be included in this 
group, as the same result occurred although it was 
unintentional. It would seem that this method of 
mass ligature of the pedicle allowing the long to 
become necrotic and sequestrate mummies cer 
tain complications that have resulted from pri- 
mary amputation of the lung he. primary or 
secondary hjemorrbage from the pulmonary 
stump and infection of the stump This view 
corresponds with the conclusions arrived at by 
Meyer (10) after his several unfortunate expe 
nences with primary amputation of the lung and 
individual ligation of tne vessels and bronchi. 
Meyer expressed the opinion that the pulmonary 
stump should be treated <m rwarre inasmuch as 
be believed that separate ligation of the branches 
of the pulmonary artery and vein, with airtight 
closure of the infected and indurated stump was 
inadvisable or impossible. He did not mention 
whether Immediate amputation of the lung should 
be done after mass ligation of the pedicle or 
whether the lung should be allowed to become 
necrotic and sequestrate. An exception to the use 
of man ligation of the pedicle maj occur in cer 
tain cases of bronchial malignancy in which a 


greater length of the stem bronchus must be 
removed than is possible with mass ligation of the 
pulmonary hDum. 

The location of the pedicle ligatures is a tech 
nicai point that warrants consideration. The 
ligatures may be placed proximal to the b if urea 
tian of the main stem bronchus, thus removing the 
entire lung as a unit, or the lobes may be ligated 
separately Nissen employed the former method, 
inasmuch as there waa a stenosis of the main 
bronchus. In the writer’s case, despite the pres- 
ence of a afrnflar stencais each Jobe was ligated 
separately, although technically the ligatures 
could have been pkured just as readily at the level 
of the main bronchus. In most cases of broncho- 
genic caronoma, the more central position of the 
ligatures seems preferable. However, in bron- 
chiectasis or multiple abscess, ligation of the in- 
dividual lobes, provided they are readily sepa 
rable seems advisable inasmuch as spontaneous 
bronchial closure is more likely to occur with 
several small fistulie than with a single larger 
fistula. By placing the ligatures more distant 
from the mediastinum, tne danger* of reflex 
cardiac disturbances and injury to the mediastinal 
struct ares may be lessened, and organization of 
the thrombi in the pulmonary vessels should be 
facilitated. 

Although the choice between a one, two or 
more stage procedure may depend upon oondi 
tlons presenting at the time ol operation, it is of 
interest to note that all single stage procedures to 
date have been tmsuccemul, whereas the sue 
awful operations of Nissen and the writer were 
performed in more than one stage. The proba 
oihty of operative shock must certainly be greater 
with a one stage procedure which ordmarilj re 
quire* a longer duration of awesthesia and more 
operative manipulation than does either stage of 
a two stage procedure. The obvious disadvantage 
of a two or more stage procedure is that the 
sputum continues after the first stage, thereby 
increasing the danger of aspiration pneumonia. 
In this regard, mention has been maae of one of 
Meyer's cases in which death from pneumonia of 
the diseased long occ u r r ed 4 days after the first 
stage of a contemplated two stage procedure. 

Infection of the pleura should also be considered 
when cheating between a one stage and a two 
stage procedure. A one stage removal of a dis- 
eased lung exposes the virgin pleural cavity to a 
grave infection that mft) prove overwhelming 
This danger mav be lessened b> applying the 
principles utilized by John Alexander w his two 
stage procedure for unilobar lobectomy Alex 
finder stresses preparation of the pleura at the 
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first stage by rnrti rn of a. sterile inflammatory 
exudate, Induced by gentle stroking of the plem* 
with ^iure, after the lung has been freed of anv 
adbenocs that might be present Thu plenial 
exudate serves as a protective barrier against the 
inevitable infection that occur* a ithin the pleural 
cavity after the second stage of the operation- It 
also aids in stabilising the mediastinum, there bv 
reducing the danger* of mediastinal flutter and 
operative ahock at the time of ligation of the pul- 
monary hQnm. Alexander employ* mas* ligation 
of the pedicle, allowing the k>be to *eparate 
spem tanrocoly 

After a review of the literature concerning 
e xp er im ental (14-39) snd clinical total pneu- 
monectomy and from experiences with one stage 
and two stage lobectomy I am of the opinion 
that the pr inciples a thned b> Alexander for 
unilobar lobectomy are applicable, with slight 
technical modification*, to the removal of an en- 
tire hmg By employing these principle*, it would 
aeem that the mortahtv of complete pneumon- 
ectomy should be materially reduced. It ma> be 
advisable however to modify this technique so 
that the lung after It* separation, wifl not be- 
come adherent to the thoracic wall, media* tin nm, 
and diaphragm To accomplish iht* t the lung 
may be loose!) surrounded with gaum or it may 
bo eodoacd in a rubber Investment- For this par 
po*e a suitable thin rubber bathing cap on be 
readily applied, the bathing cap being tecurdv 
maintained In position b\ approximation of It* 
free margin* with a single future above the pul- 
monary hflum and another suture below the 
hilirm. Although I hare not a* yet employed thrt 
fugvestioQ flmicaJl) I plan to do *0 if the oppar 
tunity present*. 

Lndivndnal conditions and unforeseen opera tire 
development* will necessarily Influence tne tech- 
nical procedure In each instance- These varia 
tiocs make It impossible to formulate a standard 
technique that can be routinely applied. How 
ever It would item that the technique employed 
should be planned to anticipate the occurrence 
of certain compile* lioos that are almost Inevit 
able, where** it should endeavor to are Id other 
complication* that may be preventable. The 
complication* to be anticipated are pleural effu- 
sion, Infection of the pleura, and opening of the 
bronchial at amp. The complication* to be 
avoided include opera tire shock, mediastinal 
flatter medbstinitls, cedema of the contralateral 
long, primary and secondary hxmorrhage from 
the pulmonary stamp and Infection, of the atnmp. 
From the evidence presented, a two or more stage 
procedure appear* to fulfill these requirements 


more satisfactorily than a ooe stage procedure 
In the application of a two or more itage pro- 
cedure, tne purpose of the first stage would be to 
ob tain separation of the hmg, in preparation for 
its subsequent ligation at the second stage. The 
use of continuous airtight drainage of the pleural 
cavitj instituted at the fir*t stage and maintained 
until the wound I* eventual!) packed wade open, 
should obviate the danger* of massive pleural 
effusion and tens too pneumothorax. 

FRI-aTElATTVX AXD KWTOTOIATTYT 
COS.SIDKIATTOX* 

Fre-ofxrrelirt fmetuHotkotar The use of an in- 
duced pneumothorax a* a p reliminar y measure to 
pneumonectomy ha* been suggested b) hnetn- 
mell (7) and employed by Archibald. Although 
a p re -operative pneumothorax offer* certain ad- 
vantage*, it can not be determined at this time 
whether it will prove of sufficient advantage to 
warrant it* application a* a routine meanne. 
Perhaps it* chief advantages are in obtaining a 
gradual preKperative collapse of the lung and s 
stiffening of the mediastinum, both of which 
should aid in reducing opera tire shock during the 
pneumonedom) An induced or at least, an 
atterppted pneumothorax will alao give an erh- 
mate of the probable extent of pleural adheriem. 
In cases of malignancy a pre-operative p«umo- 
thorax may be of value In determining the opera- 
WEty of the lesion in that subsequent roentgen 
exa min ation may reveal evidence of metacaws 
to the mediastinum pleura, or diaphragm that 
would otherwise be invisible. In sappuratrre 
pulmonary disease, a satisfactory collapse cf the 
lung should reduce the pre-opera tire amount of 
sputum and thereby lessen the incidence of **- 
plratkai pneumonia. In pulmonary suppuratice^ 
and espeaalh pulmonary abscess, the pcaribJe 
occurrence of an empyema a* a remit of the 
pneumothorax is a danger that most be seriouilv 
considered and which may outweigh the advan- 
tages of pneumothorax in this group of cases. As 
an oleothorax provokes a greater degree of pjcmj 
reaction than a pneumothorax, the poraibiEty of 
convening a pre-opera the pneumothorax in* 0 *® 
oleothorax suggests itself a* a means of farther 
stiffening the mediastinum. The pleural reac 
ttoo may *1*0 be of value in preparing the 
agamst later infection. However the advktiahty 
ot an oleothorax as a pre-operative tne**® 1 
appears questionable at this time. 

Tboraeofiad r Tboracoolastlc measure* 
be necesaar) to provide for the obliteration « 
the pleural cavity after the pneumcnectcmY b 1 
some instances, especially m children, tbocaro- 
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plasty maj not be needed This was the case 
with Nissen’s patient, a girl of 12 years. In 
Sauerbmch s patient, who was 19 years of age a 
subsequent thoracoplasty was required If it 
should be found that a thoracoplasty is a neces- 
sary adjunct in adults. Individual conditions 
would deter mine whether the thoracoplasty 
should precede or follow the pneumonectomy A 
preliminary thoracoplasty offers certai n a a van 
tnges. Operative shocL at the time of the pneumon- 
ectomy should be reduced as the preceding col 
lapse of the lung will have resulted in a gradual 
shif ting of the respiratory function and the pul- 
monary circulation to the contralateral lung 
Furthermore, the thoracoplasty can be performed 
without contamination from the pneumonectomy 
wound Hedblom has emphasised the fact that 
m bronchiectasis, the thoracoplasty in itself may 
be sufficient to relieve the symptoms. Because of 
this reason, a pre liminar y thoracoplasty' was per 
formed In the writer s case. A possible disadvan 
tage of a pre. limm w.ry thoracoplasty is that it may 
cause pleural adhesions that would mate separa 
tion 01 the lung more difficult An advantage of 
deferring the thoracoplasty until completion of 
the pneumonectomy is that closure of the 
thoracic defect can be observed, enabling one to 
determine whether a thoracoplasty will actually 
tie necessary A further advantage is that the 
thoracoplasty would be performed after a marked 
reduction or cessation of sputum thereby reduc 
mg the dangers of aspiration pneumonia 
Scoliosis As a postoperative scoliosis is a com 
plication that may develop after pneumonectomy 
prophylactic measures should be employed soon 
after operation. This is particularly important m 
children, m whom the scoliosis may otherwise be 
severe. A severe scoliosis U to be avoided as it 
may cause a further decrease m the respiratory 
function. Postural straightening of the spine and 
suitable corrective exercises should prove to be 
valuable measures in the prevention, as well as in 
the treatment of a scoliosis. The exercises should 
be planned to develop the muscles on the side of 
the convexity Postural correction of the scoliosis 
can be obtained b> having the patient he on the 
side of the convexity, over a firmly roiled pillow 
placed slightly caodaa to the apex of the curve (3) 

srmxiARY 

A case of resection of the entire left long for 
bronchiectasis is reported. 

The literature bearing on total removal of one 
lung in man is reviewed The operative tech 
nlque employed in the successful and unsuccessful 
cases is discussed, and the complications and 


causes of death in the unsuccessful cases are 
enumerated. Variations in operative technique 
are critically considered 


Note. — T he following recent awes of total removal of 
one Urn* have come to the writer'* attention since the 
preparation of this article These cases will be briefly 
m in order to bring the literature on total pneu- 
monectomy to date. The cases are tilted In chronological 
order 

1 Reported by O Iranhsevich and R. C. Ferrari. 
(La neumectoml* en el hombre, BoL y trab de la Soc. de 
Clr de Boenoe Aires, 1953 rrll, no it Toly s.) One stage 
retrcrval of left long for alveolar epitnehotna of bronchus. 
The neoplasm was apparently a superior pulmonary miens 
tumor Death occwied 8 days after operation. Operation, 
October 11 193® 

1 Reported by E. Wlndsbeig (Personal commnnica 
tion. January 15, 1034.) Successful multiple stage removal 
of toe right long for bronchiectasis. This is apparently 
the second instance of successful total pneumonectomy In 
man It Is also the first successful case of total pueu 
monectotny in this country Cautery pneumonectomy 

C irmed In two atages, was followed by resection of the 
In two stages. Operation, November 8, 1931 
3 Reported by H. UUmthaL ( Pneumonectomy for 
■Lrcoma of the lung In a tuberculous patient J Thoracic 
Surg 1933, 11 , 600-6 r 1 ) One stage removal of left lung 
for sarcoma. Death occurred 4 days after operation. 
Operation, January tfl, 1933 

4. Reported by E. A. Graham and J J Singer (Sue 
cessful removal of an entire hing for card noma of the 
bronchos. J Am. M. Ass., 1933 d, 1371-1374.) This Is 
apparently the first ca*o of successful removal of an entire 
King for carcinoma of the bronchus. It is also the first 
successful instance of a one stage removal rf the lung 
Operation, April 5 1913 

5 Reported by John Alexander (Personal observa 
tion.) Case 1 Three stage removal of the right hing 
for multiple pulmonary abscesses, for which previous 
cautery drainage had been unsuccessful. Death occurred 
8 days after operation. Operation, June 19 1933 

6. Reported by E. Archibald. (Personal co c pp 

tioc, Nov em ber 1 1933 ) Successful one stage removal 
of the hing for la reruns of the upper lobe and an Infective 
brtocidectasb and pneumonitis In the lower lobe. The 
patient was reported as being well and the wound healed 
3 K months after operation. Operation, Toly 7 1933. 

7 Reported by \V F Rienhoff Jr (Pneumonectomy 
A pTtlhmiuiy report of the operative technique b s sue 
cessful cases. Bull. Johns Hcpkirts Hasp, 1933 lb 390- 
393, also personal commnnica tion, October o, 1913.) Case 
1 Succesaful one stage removal of the left lung Tor fibro- 
sarcoma In a child 3 K years of age. Operation, July 14 

Reported by John Alexander (Personal communka 
tion.) Case 1 Suc ces sful multiple stage removal of the 
left lung for bronchiectasis. Lowtr lobe lobectomy 1931 
Partial resection of upper lobe, July 1933. Symptoms 
continued, necessitating removal of the remaining portion 
of the upper lobe. Operation October 16, 1933. 

9. Reported by W F Rienhoff Jr (BulL Johns Hcpkins 
Ho*p 1933, lb, 390 -JQi-) Case 1 Successful one stage 
removal 01 the left lung for tumor of tbe bronchos. Opera 
tion, November 3. 193J 

IQ. Reported by S O Frecdlandcr (Personal com- 
munication, January 1* 1934.) One stage pnemraoec 
toeny for caronoma of the Idt main bronchus. Uneventful 
couvakscence. Thoracoplasty 3 weeks later to dose 
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residual cavity and fktuk. Death from pulmonary 
irdmi m fotbwing day Opera Goa, November 4, 1933 
ii Reported by John Alcnaier (Per*cnal obserra 
tloo.) Cue 3. One idji resection of tbs left king for 
aidamt of the bimcbas. Thoracoplastk rononl of 
tipper fonr riba and eaptostory thoracotomy 3 daya (*rber 
Death from cardkc fnh ire o ccur re d 30 day* after opera 
bon Opera tloo, November 6, 1533. 

it. Reported by R. H OrarbcfL CPerootl rcmmonV a 
tloo, Jaraary 11, 1934.I So cixwJu l ow stags remora! of 
the right ton* for carrincraa. Operation. N ovem ber 13, 
‘013- 
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DIAGNOSIS AND TREATMENT OF PHARYN GO- (ESOPHAGEAL 
DIVERTICULUM 

HERMAN J MOERSCH 1U), Rociizrrn, Mdotesota 
D irUx of TU U«r> CUaie 


E. STARR JUDD UR FA. 

DfrWoc 0 < Vndf 

R okitansky, m 1840, divided diverticula 

into traction and pulsion types. Pula on 
diverticula are characterized by a pushing 
out of the mucosa from the lumen through the 
muscular coat traction diverticula by a dragging 
out of the wall by adhesions of adjacent glands or 
from structures to the outer side of tne walL 
Pharyngo-cesophageal diverticula belong to the 
former type. Ludlow, m 1746 was first to observe 
and desenbe such a case. It was assumed that 
these diverticula originated between the pharyngo- 
cesophageal juncture, hence the term pharyngo- 
cesophageal diverticulum Killian and Keith, 
however, have demonstrated that they originate 
be t wee n two definite parts of the inferior constnc 
tor muscle. They ante on the posterior wall of 
the pharynx in the median line at the level of the 
cncoid cartilage and just above the pharyngo- 
cesophageal juncture. At this site, weakness is 
manifest in the muscular wall below the last trans- 
verse fibers of the constrictor pharyngis inferior 
muscle and those lower circular or oblique fibers 
of the constrictor pharyngis inferior muscle that 
go to make up the cricopharyngeus muscle. Con- 
sequently the term pharyngeal pulsion diver 
ticulum would seem the more appropriate. 

The pharynx, however, gives roe to two other 
types of diverticula from which thepulslon diver 
ticulum must be distinguished. The first is of 
congenital origin, and usually is termed pharyn- 
geal diverticulum It arises from the bronchial 
clefts, in most cases the opening of the sac is in 
the vicinity of the base of the tonsil or pyriform 
sinus. Another type of diverticulum has been 
described by Moynihan it arises between a gap 
Immediately below the border of the cncophaiyn 
geus muscle and the fibers of the oesophagus which 
ore descending from their origin at the back of the 
cricoid cartilage. These have been called lateral 
diverticula. A few reports of such cases have 
appeared in the literature, the treatment is the 
same as that accorded true pulsion or pharyngo- 
cesophageal diverticula. 

Two hundred seventy-six patients with pha 
ryngo-cesophagenl diverticula were observed at 
The Mayo Clinic previous to February 1933 
The condition was found to occur much more 
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commonly among men (227) than among women 
(49) a ratio of 4.5+ 1 It becomes manifest In 
later hfe. The average age of the 276 patients 
was 57 2 years, tbe youngest patient was aged 31 
years, and the oldest 83 Most of them, however, 
were aged between 50 and 70 years. It wa» dlffi 
cult to determine accurately the duration of 
symptoms, because many patients had become 
so accustomed to a certain decree of dysphagia 
that they regarded the condition as normal for 
them, and only after removal of the sac did they 
realize the degree of the disability from which 
they had suffered. The average duration of pre- 
operative symptoms was 6 1 years. 

ETIOLOGY 

The etiological factors are somewhat obscure. 
A history of trauma, adenomatous goiter, and 
stricture of the ccsophagus may be occasionally 
elicited, but these factors seem to be a casual 
rather than a true underlying cause. The usual 
desorption found m textbooks is that, during 
swallowing, considerable pressure is exerted on 
the wall of the (esophagus and pharynx, and the 
inner coat naturally might be forced through tbe 
weakened area between the transverse and oblique 
fibers of the inferior constrictor muscle. How 
ever Waggett and Davis by the use of water 
pressure, were unable to find a greater tendency 
to herniation at this point than m the remainder 
of the oesophagus. Barclay recently has presented 
observations to refute the ordinary conception of 
deglutition and he feels that the creation of 
negative pressure Is of greater Importance than 
the positive pressure in deglutition. Considerable 
furtner proof is, howev er necessary to substan 
tiate this contention. 

Bell, in 1813 first suggested that the origin 
might be the remit of a spasmodic stricture of the 
musculature in the lower part of the pharynx 
which caused fasi dilations of the muscular layer 
above the obstruction and hernial protrusion of 
the mucosa. Jackson more recently emphasized 
the importance of the cricopharyngeal muscle in 
the development of pulsion diverticula, and feels 
it is due to the inco-ordlnatlon of the cricopharyn- 
geal pincbcock resulting in failure to open the 
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upper end of the oesophagus closed by tonic 
contraction*. 

The possibility of an rrobryologic or develop- 
mental anomaly u tie bam of pubian diverticula 
hjj been mentioned by C R Mayo we ore in- 
clined to consider soch origin possible since 
Revend of our patients with plnuvmgo-cricphagenJ 
diverticula had complained of difficult) in shal- 
lowing from early childhood Jackson has re 
iwrtea similar experience- Unfortunateh . no 
definite roentgenological evidence is avadatle to 
substantiate such an hypothesis, primarily be 
cause sufficient evidence has not been ebated to 
warrant roentgenological examination. One of 
us (Judd) has noted that dimpling ordinarily 
appears in the mucosa at the poult where puWoo 
diverticulum occurs. It is conceivable that such 
dimpling in these cases is more marled and 
assumes the farm of a very small pouch, thus 
providing the proper anlnge for development of 
the diverticulum It Is assumed that inco- 
ordination of the cncopharyngeus mosde in- 
creased In tra pharyngeal pressure, decreased elas- 
ticity of the tissues with increasing age. and the 
constant accumulation of material in the pouch 
would facilitate its development. However 
these factors, m the absence of such a develop- 
mental Ullage, would probably fall to produce 
publcm diverticulum. Evidence In support of 
this hvpo thesis is presented by a case reported by 
Rush and Sting ly of a large congenital diver 
ticulum which was found to be present at birth 
and which arose from the posterior lateral wall 
of the oesophagus at the level of the criccod 
cartilage. 

The aac of a pharyngo-cesophageal diverticulum 
Is composed primarily of the coats of the mucosa 
and subtnucosa, and, as has been mentioned. Is 
due to the herniation of these layers through the 
muscular wall (Fig i) Muscle fibers do not 
compose an integral part of the sac, as is seen m 
traction diverticula- They may however pro- 
ject a short distance on to the neck of the pouch 
only rarely are strands of mosde found extending 
across its surface. The caliber of the neck of the 
sac usually remains small and tends to Invade the 
superior mediastinum it seldom projects below 
the arch of the aorta. Owing to the anatomical 
relationship of the cescphagus to the cervical per 
tloc of the spine the diverticulum tends to appear 
on the left side of the neck, although occasionally 
it may appear on the right side deteroilnlng the 
situation aids In the selection of the site of expo- 
sure for removal of the sac, as it Is best removed 
on the side of the neck toward which the diver 

Hmhrm inrffni** 


SYMPTOMS 

The symptoms produced by pharyngo-ceso- 
phagral diverticulum are characteristic, and con- 
sist primarily of dysphagia, regurgitation, and the 
production of a typical gurgling none on eating, 
speaking or on pressure over the sac when it a 
distended with air or food The onset is usually 
insidious and consists of a dry scratch) fetEog b 
the back of the threat and a tendency to the «c 
cumulation of mucus- Granular foods art es- 
pedallv difficult to rwalkrw The degree cf 
dysphagia tends to increase with the sire d the 
sac and may progress to complete obstruction 
which may terminate fatally Small diverticula, 
however are occasionally encountered which may 
give rise to more difficulty than those of cto- 
sidcrable size. Solid food generally causes more 
difficulty than liquid although considerable vari- 
ations ma\ be displayed. The dysphagia has 
been thought to result from the presKue of a da- 
tended diverticulum on the posterior wall of the 
rraophagus. Other factors, however are cf far 
greater Importance. La bey has empharixed that 

m the begi n ni n g the diverticulum la on the lateral 
wall of the ersophagus and remains In this por- 
tion *s long as it is of small lire. When, however, 
the sac Increases in sire so that considerable food 
lodges in it, the traction and weight of the food 
in the aac so pulls on the neck of the aac that the 
opening of the diverticulum gradually changes 
from a lateral to a transverse position, the true 
opening Into the lower portion of the ersophagns 
below the Deck of the diverticulum assumes such 
a lateral position that It becomes difficult If Dot 
irapoaaible for food to enter it Jackson also 
pointed out that the action of the cricepharjW* 
muscle adds to the degree of dysphagia, and Hal- 
stead stated that by Its action the lower header 
of the neck of the sac forma a valve that may I* 0- 
ject into the lumen of the oesophagus and dose it 
when the sac is f ull. Figure r demonstrates that 
the twisting which occurs with the change of por- 
tion of the sac from mesial to lateral might tend to 
increase dysphagia. The influence of the mechani- 
cal fact on mentioned can be readily demonstrated 
at operation, since simple elevation of the t** o* 
the sac completely relieves dysphagia. However 
should too great traction be exerted obstruction 
sgain occurs. 

Regurgitation Is prone to occur when the sac 
has become large enough to retain liquids sad 
food and it also tends to become more nursed 
with increase in the slxo of the sac. It i* P 11 
ticulariy likely to manifest itself with the patient 
in the prone position, which produces strangon- 
tioo and cough. This constitute* a definite risk. 
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Fig. 1 Mucou* membrane hemkllng through moscolar 
cott tnd forming diTtrticulam. 

for material regurgitated during Bleep may be 
aspirated into the lungs and give rise to pul 
mo nary suppuration Because of the cough the 
pa Pent may be treated erroneously over a long 
period for tuberculosis or pulmonary' suppuration 
before the true nature erf the disease u drsarvered 

A peculiar clicking or crackling sound while the 
patient is speaking or eating is characteristic of 
the condition and is usually present It can be 
produced in practically all cases by having the 
patients swallow and then make quick pleasure 
over the sac The sound it produced by the tud 
den expulsion of air from the diverticulum into a 
resonant chamber This sound may become very 
annoying and with regurgitation causes patent 
to avoid eating in company or public places. 

Large pharyngo-cesophageal diverticula may 
produce twelling with a sensation of pressure at 
the base of the neck, particularly on the left side 
with swallowing It also produces hoarseness due 
to pressure on the recurrent laryngeal nerve. 
Lota of weight varies with the degree erf dysphagia 
and the duration of symptom*. When the ob- 
struction is marked loss of weight may be con 
siderable. 

DIAGNOSIS 

Although the diagnosis of pharyngo-cesopha 
Real diverticulum can usually be readily made 
from the clinical history further confirmatory 
evidence is essential Tills can be obtained by 
roentgenological examination passage of sounds 
according to the method of Plummer, and cesopha 
goscopy The roentgenological examination will 
reveal the presence of the sac. It is necessary’ 
however to keep in mind the possibility of such 
lesions ns a carcinoma high in the oesophagus 



Fig. f. Change In position of uc from moUl to literal 
earned b j twitting. 

or stricture with obstruction and dilatation abo\ e 
the obstruction, which may closely simulate 
diverticula. Although the mucous membrane of 
a diverticulum seldom undergoes carcinomatous 
change it was found in one of our cases, and the 
possibility of such change must al way’s be con- 
sidered. Attention has been called to the neces- 
sity of ruling out before operation is undertaken 
any other cesopha^eal lesion that might be 
present, such as cardiospasm which we found In 4 
cases. Crile and Dinsmore reported the case of a 
patient with carcinoma and cardiospasm, asso- 
ciated with pharyngo-cesophageal diverticulum 


In practically all cases additional information is 
readily obtainable without nsk by the passage of 
sounds as advocated by H. S Plummer and 
Vinson. Should further information seem ad 
visable, cesophagoscopy should be performed. 
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The treatment of pOiaxymgo-coophageal diver 
tfculom l> primarily surgical. In certain cue*, 
however palliative mm rita seem indicated, par 
tkulariy fi patient* are advanced In year* and if 
the lie ii small and producing few If any symp- 
tom*. Palliative measure* mult alio be resorted 
to when the patient is in such poor condition that 
Immediate operation b Inadvisable. 

The periodic passage of sounds, a thread al- 
ways being used as a guide, frequently affords 
considerable reflef Thu Is done for the purpose 
of stretching the opening Into the oesophagus and 
overcoming any editing spasm of the crico- 
pharyngeal musde Lahey espedallv recom- 
menoen this procedure as a postopera tiv e measure 
to prevent recurrence of the diverticulum It ts 
partial kriy valuable if there is a tendency for 
sgum of the oesophageal Introitus following opera 


If patients are being treated by palliative 
measures, they should be Instructed to evacuate 
the pouch thoroughly after meab and at night 
before retiring This tends to keep the aac dean 
and overcomes the risk of aspiration into the 
lung 


To avoid increase in mk, palliative procedures 
should be carried out In case* of marked cesopha 
real obstr uct i on , dehydration, and malnutrition 
before operation h undertaken Gastrostomy Is 


advocated but should be avoided if possible be 
cause of the high mortality of this normaOr rim- 
pie operation cm patients markedly dehydr ated, 
or those advanced In year*. The procedure which 
we have found moat atkltcitxy and hair 
described is the passage of a Sawyer tube over a 
previously swallowed silk thread as a jukie (8) 
It is surprising with what ease a patent with 
marked obstruction b able to swallow a thresd. 
In many cases, however the phyriasn is called on 
to exercise considerable pat ien c e before this feat 
ts accomplished. Certain patients are better sbk 
to start tne thread with the sac of the divertlcuhsn 
filled with fluid others are more successful when 
It Is empty Patients are able to swallow the 
thread in from i to s days, during which time 
they should receive fluids and nourishment In- 
travenously and by proctoclysis. We have ob- 
served only j patients wbo were unable to rrallow 
the thread When the thread is »fely anchored, 
a Sawyer type of tube can be slipped readily Into 
the stomaciL The nee of a whalebone staff with s 
special guide (Fig. j) fadhtates the passage of the 
tube, as snubbing at the introitus may present 
the flexible catheter getting beyond this pcfnL 
The tube can be left In place or removed after 
each feeding Such procedure soon briugi the 
patient Into a condition suitable for operatix 
Impcratori has suggested the Ingenious method cf 
Invemoo of the sac by grasping its bottom in- 
verting it into the pharynx, and Tig* ting the baw. 
permitting It to slough off Although the (fiver 
ticulum usually lies looseiy in the tissues of the 
neck. It may be surround eel by a dense fibrous wall 
(Fig a) so that the risk of attempting invagha* 
tlon is readily apparent. Divide® of the comm® 1 
wall between the diverticulum and the cesophariij 
has also been suggested, but the procedure carries 
considerable risk. 


We usually cany out the operation in two 
stages, both of which are done under local an«- 
tbeaia. The first stage consists of freeing th e 
diverticular aac by dusecting It from the summnd- 
ing tissue* in the neck and mediastinum. The®; 
after it has been completely separated from the 
surrounding structures, it is left prolapsed to tno 
outside of the neck. The sac Is su timed In ttaj 
position by the use of a few stitches to attach h 
to the 1 1 emomastowl muscle and other mmtlcs 
of the neck. The cavity from which the diverts: 
ular sac was removed is left without drahaiv. 
The second stage is done 8 days alto 1 
first. At this time the sac is loosened Iroc^tW 
surrounding tissues by blunt dissection carried cc 
down to the ersophagua. After tins is cccnplrt 1 ^ 
the sac la damped off and Is removed and tw 
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neck of the aac is sutured over In the event the 
diverticular sac is large, it is much safer to do the 
operation In two stages. This causes the patient 
very little additional inconvenience. 

The recent trend has been to do the operation 
in one stage if the sac is small. With this plan the 
sac is removed at the first operation. Apparent!} 
this can be earned out safely provided it is not 
necessary to continue the Assertion down into 
the mediastinum 

Whenever it is advisable to remove a small 
diverticular sac In two stages two silk sutures are 
passed through the outer wall of the fundus of 
the sac and are brought to the outside and allowed 
to project through the wound to facilitate finding 
the sac at the time of the second stage of the 
operation These sutures do not pass through the 
mucosa of the sac and are not tied down into the 
tissues. It seems best not to fix the sac to any of 
the tissues for the reason that the effort of swal- 
lowing or muscular pull from coughing is likely 
to cause the sac to break at the point of fixation. 

On a few occasions following removal of the 
oesophageal diverticulum, there has been a slight 
tendency toward constriction of the (esophagus 
However this is not a frequent experience and we 
do not pass a sound after the operation unless it 
is evident that there is some constriction 

Some of our patients have had fistula from the 
ersophagus for a while In no instance has it 
been necessary to institute surgical treatment to 
obtain closure of the fistula although on a few 
occasions the fistula has persisted for a con 
siderable period. Passing sounds into the cesopha 
gus has seemed to hasten the healing of these 
nstulas. 

The most serious nsk is encountered m dealing 
with the elderly patient who has other difficulties 
m addition to the condition in the oesophagus, 
and who nevertheless must have the diverticulum 
removed because of increasing interference with 
swallowing Were it not for this group of elderiy 
patients there would be no occasion for serious 
trouble following removal of the oesophageal 
diverticulum 

One hundred sev ent> -seven of the 376 patients 
under our observation were operated on That 
the surgical treatment is not without a certain 
element of risk is shown b> the fact that among 
the 99 patients not operated on there were 3 who 
died before examination or operation could be 
instituted One patient died from spontaneous 
perforation of the diverticulum into the medias- 
tinum with bleeding Death occurred apparent!} 
within the space of a few minutes. A second 
patient died from apoplex} and a third from 


starvation. That a certain degree of nsk must be 
anticipated, no matter what type of surgical pro- 
cedure is used, is apparent from the ages of the 
patients treated their poor general condition and 
the f requeue} of associated pulmonaiy infection 
This is illustrated by the two postoperative deaths 
from coronary infarct while the operative field 
was in excellent condition, but still these deaths 
must be charged to the surgical procedure The 
comparative safety of surgical extirpation of the 
sac is illustrated b> the fact that we have been 
able to operate on 57 consecutive patients without 
a death, and on another senes of 41 without un 
toward results. 
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CONSERVATIVE TREATMENT OF ACUTE DUODENAL FISTULA 

ALBERT E McEVERS, 1LD FA C S_, Roci Isuxo, Iluxco 


W ITHIN the liit decide, there hu been 
established i very definite and satisfac 
tor> management for the di n l oin who U 
csikd upon to treat acute duodenal fistula. It b 
the purpose of this paper to tummariir the treat 
roent and offer some additional suggestion*. 

McGuire in igro reported doing a jejunostamv 
of the Witzd type and feeding the patient by the 
introduction of food at a point below the fistulous 
opening He did not claim the procedure to be 
original, but stated that he was unable to find 
reference to It in the literature. Erdman, in 1921 
advocated jejuooatomv jejonostomy feeding, and 
suction Cameron, in 1932 and Lahey. in 1914, 
reported the treatment cf duodenal fistula by sue 
tion. Potter’s article published In 193 7 described 
a method of destroying the potency of the intes- 
tinal juice by neutralising its alkalinity and taking 
care of the eiceas by supplying a protein and fat 
combination in sufficient amounts to use up the 
juice before it could attack the tissues of the ab- 
dominal wall. Haden and Orr s experiments dem- 
onstrated the body needs for fluids, chlorides, and 
dextroae The work of Walters and Boll man 
called attention to the changes In the blood re 
suiting from duodenal fistula and the toxaemia 
of duodenal fistula. Other authors hare added to 
the management by suggesting modifications of 
technique and naming several types of buffer 
solutions. 

anorrED HorrALrrr 

Colp in 1935, reported a series of 61 cases of 
duodenal fistula, the great mortality being 61 per 
cent. Of these cases 36 were treated cooserva 
lively with a mortality of 60 per cent He stated 
that gastro-enterostomy with pylonc oednoon 
gave a mortality of 8s per cent The largest 
senes of duodenocutaneous fistula was reported 
by Bohrer and Mihd in 1931 They included 61 
cases reported by Colp in 1933 anil 44 cases col- 
lected by themselves — 105 cases In alL They 

S ve a combined mortality of 37 per cent of all 
e cases reported. 

Kittebon In a recent review reported a series 
of 94 cases from the literature, and s of his own. 
Of this series, it was shown that 63 cases were 
treated conservatively with a mortality of 37 7 
per cent 30 cases were treated bv surgery with a 
mortality of 50 per cent The mortality of all 
groups. Including all types 0/ treatment, was 35 & 


The mortality of cutaneous duodenal fistula and 
the rapidity of its ravaging destruction is well 
known The toxaronla results from lost of sdd sod 
chlorine In the gastric and pancreatic juice dis- 
charged from the fistula. Resulting chemical 
changes in the blood are an increase in slkskms. 
decreased concentration of chlorides m the blood 
serum, and a progressive rise of blood urea. Thn 
t nurmi a, with fluid lots and inanition, may speed- 
ily cause death If corrective measure* art do* 
properly instituted. These systemic effects, with 
the additional local multi that are produced br 
the proteolytic action of trypsin in the ps acres lx 
juice with its extensive erosion and excoriation, 
render this condition an emergency where prompt 
and correct management Is essential. 

Concerning the mortality rate of 37 7 per cent 
In the 63 cases treated consent tivdv (reported 
by Kittrison) It Is hoped that this will te con- 
siderably reduced by added clinical experience snd 
our unproved knowledge. It Is shown in the table 
that the etiological factor was as follows 

o* 

Following open tion 00 the gsfl bladder 3° 

FoOowiEfopmtw* for perforated duodenal star *> 
FoOowtij operation for oephrertownr j 

After resection of stumarh from raaujaaiicy * 

yher operation for sente sppewflrftii with ohstrow 
tion 7 


In the 33 cases following operation lor perfe* 
ated nicer the 6 cases after rupture of the 
denum, the 8 cases following resection cf the 
stomach from malignancy 7 cases after opetad* 
for acute appendicitis with obstruction, a total cf 
43 cases, one could have well Included a jejuna- 
taror with the primary operation. It was «b" 

nltely indicated in the 31 cases following operation 
far prof orated duodenal nicer 

A well functioning jej on ostomy done at the 
time of the pr ima ry' operation, become* invsb*" 
able should duodenal fistula become a surpcri 

complication. Duodenal fistula generally develop* 

from the fourth to the ninth da\ after operation 
TatATUENT 

Sirrpcal Extensive suigKa l procedures art con- 
tra-indicated for the treatment of duodmal 
tola, because of the high mortality rate following 
Jejunoatomy however can be dooc with a num- 
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mum ruk and can Immediately be used for the 
introduction of food and chemicals Into the lower 
bowel. It should be made with a valve- like con 
trol (the Witzel or Kader methods) which can be 
done without danger of lea k a g e into the perito- 
neum Potter has called attention to the fact that 
a simple jejun ostomy made with a puraestnng 
suture has in itself created most irritating duo- 
denal fistulas 

Medical The objectives of medical treatment 
are 

1 Chemical nutritional and fluid loss replace 
ment. 

2 Nutritional maintenance. 

3 The buffer action of food and solutions to 
render the proteolytic action of the trypsin mnoc 
uous to the fistulous tract and skin 

4 Protection of the skin by applications to 
pre\ ent erosion. 

5 Strapping of the discharging sinus to lessen 
the loss of duodenal secretion 

The fact has been established by experimental 
work and dim cal results, that the chemical and 
fluid loss can be replaced and maintained. Sus- 
taining nourishment can be administered by the 
subcutaneous and Intravenous administration of 
salt solution and glucose. Additional nutrition 
may be given In suffiaent amounts by feeding 
through the duodenal or jejunostomy tube. The 
Levine duodenal tube is useful if it can be passed 
beyond the fistulous opening of the duodenum or 
it may be used in the event that the jejunostomy 
does not function weR 

The corrosive action of the duodenal secretion 
is chiefly due to the pancreatic component. Erd- 
man recommended the dilution of this secretion 
with large amounts of water by mouth, and chlat 
mg the sinus secretion and flushing of the fistula. 
Potter acidulated the secretion In the sums with 
tenth-normal hydrochloric aad solution and ap- 
plied a preparation of beef to the skin, soaking 


the fistulous discharge is add. He also noted that 
the closer the fistula is to the pylorus the greater 
the tendency to be add Clinical observation of 
this fact is mentioned In the literature (Salmon 
and GambfH) 

Suction Suction could be used to advantage to 
carry' away the secretion if it were not for the dif 
ficulty of its application. It is not necessary, pro- 
vided the dressings can be changed frequently 
Zinc oxide ointment or kaolin powder apphed 
thickly protects the skin from the secretion 
that has previously had contact with the buffer 
solution. 

Open treatment and exposure to light The wound 
may be left open 2 to 4 hours twice a day and the 
whole abdomen exposed to the rays and heat from 
a 750 watt carbon bulb with a large reflector bowl 
The actinic rays and heat are healing to the mac 
crated skin. Secretions from the wound can 
flow away to the side, into fluffed dressings. The 
digestive action of the trypsin is greater when it 
is in contact with the skin on secretion-soaked 
dressings. 

Drainage Cushing has shown that the normal 
stomach can be bacteria free if sterile food is fed 
for 34 hours. Infection high up in the gastro- 
intestinal tract is practically absent however, 
following perforated duodenal ulcer, infectious 
peritonitis may often result These facta are im- 
portant in the consideration of drainage to be 
used, following operation for perforated duodenal 
ulcer 

Penrose tube drain without gauze, apphed 
through a stab wound in the right flank, mto the 
perito n eal cavity and placed so as not to be near 
the line of suture In the repaired duodenum may 
be advantageous. The stab wound will serve 
admirably for drainage in the event that fistula 
does occur (Fig 1) The opinion gathered from 
the Hterature indicates that drainage should not 
be used. 


gauze with It and applying it to surround the 
fistulous opening The crater left m the center of 
this gauze dressing was filled with one to three 
drams of tenth normal hydrochloric tad solution. 
The outside of the gauze was made adherent to 
the skin with liquid adhesive or gutta percha was 
laid to the skin through the application of chloro- 
form thus he kept the beef juice and add con 
fined to the area to which it was to be used. The 
Wea was to have the pancreatic juice digest the 
beef juice also to Inactivate the pancreatic juice by 
action of aad upon it, based on the fact that 
trypsin functioned better in an alkaline media. 

Howell has shown that trypsin is capable of 
digesting the tissues of the abdominal wail when 


Buffer solutions Erdman In 192 i used milk 
powder, glucose, and olive oil mixed with the en 
tire secretion from the fistula for two-hourly 
eight-ounce jejunal feedings. Potter mentioned 
using boiled milk. He stated that in addition to 
Its constipating effect, it supplied intra intestinal 
protein for the digestive action of pancreatic juice 
and tended to cut down the excess. From 4 to 6 
ounces of boiled skimmed milk were given by 
mouth every 4 hours. However, Potter stated 
"The keynote of the treatment is the local appli 
cation of tenth normal hydrochloric add and 
sterile beef juice. Kittdson used whole milk 
thickened by the use of acidophilus placed locally 
in the wound and fistula, with tenth-normal hy 
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TABLE I 


Comfndhm dry 


fa 

Fat 17 o 

Protein 16 o 

L*cto m 8 7 

Malt™: 17 4 

Dertrba 16 1 

Salt. 3 J 

Moisture 1 4 


CmmfuOm tj nm m + l 

d IWllf 

fnoC 

Fat 3 37 

Protein > o 

Carbohydrate 6 $4 

Salt. o 41 

pH 71 

Measurement. ad food vaL 

net 

aunct-tj calorie. 

4 packed level tiwp. — ounce 
1 at fluid normal dilution 
- g calorie. 


drodilork add applied by m«in* of a. catheter 
The milk solution m prepared by taking whole 
milk repajteurired then cultured with aodophi- 
lta, and kept warm for 6 boor*. 

In the caae I am reporting a. In others, Ingested 
matenal *oon appeared in the fistulous discharge. 
This fact Inspired an attempt to buffer the tryptic 
action of the accretion before it* erft from the 
duodenum, ReUcruefied recolac was aelected as a 
buffer agent for clinical trial because of the nm 
phdty of preparation. Boiled milk, aodopbDus 
milk, OT any rriiquefitd milk concentrate could be 
uaed with the same remit. Table I ahowa the corn- 
poaitjon of recolic dnr and the composition of the 
reliquefied normal dilution as compared to breast 
mDk and cow 1 milk, shown in Table IIL 

11 ov to frtfxiTt The amount of previously 
boiled water needed is warmed to about blood 
heat the pre scri bed number of level tablespoon- 
fub of recolac are put on top of the water and 
beat with an egg beater or table fork until dis- 
solved. The utensb used In the preparation are 
previously sterihaed 

If powdered protein milk were used. It could be 
boiled when reliquefied, to render it sterile. The 
normal dilution gives the following formula fTa 
ble n) It has a high protein content which b 
desirable. Fats or oik could be added to Increase 
Its fat content 

Method oj recolac administration 

1 She ounce, are given by mouth every 1 boon 
for right times in 14 hours, a total of 48 ounces, 
with food value of 912 calcaies. At first, moat of 
the feedings given ire returned through the fis- 
tulous opening 

1 Eight ounces are given even 1 hoars for 
right times by the JeJunastomy tube, a total of 
64 ounces In 14 hours, with a caloric value of 
1 ji 6 calcnes. 

A ole The mouth and tongue we r e thoroughly 
cleansed twice a day and an antiseptic mouth wash 
was used before every feeding 


TABLE II — COMPOSITION OT WOtllAL BHUTTOS 


Lactcw* 
Butter fat 
Salts 

Lactic aod 
Water 


TABLE HI 


Breast miH 

fa cn4 

Fat 3 5-4 

Protein 1 j — s 

Lactoaa (wear) 6 — J 

Salts os — jj 


Cwj 


mta 

frr end 


:i=u 


o 63 — 71 


CASE 1CT01T 


A- E F a male of 39 years, admitted to tie beapitil 
Joly ij, 1933 Ha repotted food health orept reran nt 
attacks of dy^x-paia with food and nda rebel for th* part 
4 or 5 years Present attack occurred wddetly at j «_■- 
while asleep Pain waa severe Ida family phjsJdta vis 
called and a diagnosis of perforated peptic direr ni nadr 
Family hhtory was InrteranL He arrived at the bo^tnl 
in .bock Intravenous Infasioc of 000 cabie centimeters d 
o per cent riucoae In aa'.l aobrtioti mas ailmlakrtend Hi 
wai operated on shortly after beta* admit ted- 
U Drier ethylene a writhed* the perlrooeal carin vis 
opened. A perfoTitlou 3 erntinrtet >u found b the 
anterior wall of the d oodetnn*. The ooealn* fa the dm- 
dentrm wa. closed with Patrmf ether’, linen a»d the >irtf 
covered with piece of otnentam. A leJanorttwT d th* 
Wltsd type and ooe.tnd atsb wound vwieln tha nyer 
Qfht quadrant. In which two drain, of Pearoat tiUa* vrw 
I nserted Poatoperative dUgnoab was perforated dwrirad 
ulcer poatopeTa ties eomfitioa was food. 

Ccnthrooai hypodermodyri* wa. darted ahea the pa 
tlcnt waa returned to bed 1000 cubic cen tfaneterari top* 
cent flueoae b salt sohitloei was fives Utrareoo^T F"> 

second, and third day. after operation were user enlndjt* 

fourth day the duodenal fistula do eioped. At fir st, t hat 
was a slight discharge noted o« tha drewiat* kiehj" 
peared to be duodenal secretion The anamnt «f this O- 
charrr gradually Increased on the fifth, sfarth, w\«th,«ao 

eighth days after operation. Qply rit^kt tryptic a cticw art 

manifested op to this Uroe. On tha ninth day thed*MtasJ 
drabaft bream* eaortnoca. It appeared that tie tacg 
duodena) cow tents acre dbcbaTfrd throcjh tberfa» T» 

.Lin became Inflamed, eroded, and macerated. Mow a y 

draimfc nma thranvh the stab wound b tha rif ht aan«, 
dbcfaarje also came tbroofk tha tfper end of d***" 
which had opened, and aroand the adlrvona-fTrt retesooa 

Wtnre* Tha edfea cf the opened up bdsJon were »rstH7 


The JeJunoatany tube, which had been chmpedatfoacJ 
now was used for feedinf. One tbowand «we cean 
wetrn of S5 per cr-at fine™ and rcoo cnUc ceaU^rter. 

4 per cent aaft solndoo were Injected at lit mart 
rieseath day the dresrtag. wera ch»n^ every 
•ad the sUn waa protected with line oride cfatraent wj 
hanGn powder- but tha sUn became rpoee.evco riatrt __ 
fwinM beyuod endurance. At thh that, jejua wti^y 
and oral adsobiatratioo of reBquefied rrctlac «***, , 

Sis ounce, of this milk t nhtur v were ricev by moat. 
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9 CMiD-Crt by enterortocny tube every a hour* for 8 dotes 
dail y Intravenous giacoae of ia per cent solution, which 
had been given every other day now was given diJl\ and 
hypoderroodysis was continued. Treatment remained the 
*jme from the twelfth to seventeenth day Some of the 
milt powdeT solution presented itself at the fistulous open- 
ing m it was bdng Injected into the jej unostomy tube 
UxxJt one third escaped through the opening and atwut 
two-thirds found Its way to the lower bowel Thlscouldbe 
more or leas regulated by the speed with which it was in 
Jectcd 

The wound was left open about 3 hour* twice a day and 
the wboie abdomen exposed to the raja and heat of a thera 
pea tic light The discharge from the wound drained to the 
side into fluffed dressings, which srere changed when soiled. 
The fistulous opening was strapped tkhtly with sterile ad 
heshre and tine oxide ointment applied to the skin. By the 
eighteenth day there was very little drainage and none on 
the nineteenth day when the patient was allowed to ait up 
in a chair (Fig. 1) From the twenty -second to the thirtieth 
postoperative days, the milk powder feedings were con 
tinned, and in addition a glass 0/ etgnoe given by 
mouth ev e ry 4 boars. On the thirty first day the enteros- 
tomy tube was removed and the patient was up and about 
the thirty-fourth day the wounds were all healed and the 
patient was discharged from the hospital. 

StU There sras duodenal drainage from the fourth to 
eighteenth postoperative days, slight at first, with no tryp- 
tic action manifested until the ninth day when there was 
profuse drainage. The amount of discharge was estimated 
about 1 liters per day Following the adminlstratkio of the 
buffer mi lk solution there was immediate improvement 
ttralnage continued and gradually stopped on the eight 
eenth postoperative day 

SUMMARY OF MANAOEMENT OF 
CONSERVATIVE TREATMENT 

The treatment under consideration apphes only 
to the acute duodenocutaneous fistula. Small 
chrome fistula*, duodenocolic fistulas, and other 
internal fistulas are not taken mto consideration 
here 

Tkc antictfialory treatment 

1 Such a large percentage of acute duodenal fis- 
tulas follow perforated duodenal ulcer and known 
traumatism to the duodenum that it seems feas- 
ible to establish a well functioning jejunoatomy at 
the same tune that the primary operation is being 
performed 

3 The building up of the nutritional and chem- 
ical reserve bj admin Istenng (a) Continuous hy 
podermoclysia of normal saline solution, (b) dam 
intravenous infusion of 10 per cent glucose in salt 
solution, a liter a daj for several days after an> 
operation entailing the suturing of the duo denum 
thus the patient h syitemicall} prepared for the 
rapid tonemla and inanition, should the formation 
oi a fistula ensue 

3 Avoidance of drainage material when pos- 
sible If drainage material is used, it should be 
soft rubber drainage material of the Penrose type, 
without gauze through a stab wound in the right 



Fig. 1 left Uloitrwtlng the esse of control of dnumgr 
by Wrapping, when bulk of the lutukmi dtwharge make* 
its exit tn rough a sub wound 

Fig s Taken on the nineteenth postoperative day 
Fistula healed. 

flank. It should be placed in such a manner 
that it is distant from the suture line tn the 
duodenum 

After the fistula is evident 

1 As has been noted in some cases following 
duodenal surgery, there is a slight seepage of what 
appears to be intestinal secretion Very Uttie pro- 
teolytic action upon the skin and tissues ts shown 
at first bat sudden!} there may be a copious dis- 
charge, representing probably the entire duode 
nal secretion. Immediate treatment for duodenal 
fistula should be instituted when fistula is sug 
gested by the first appearance of the duodenal 
secretion. One should not wait until the drainage 
becomes profuse 

2 Replacement of chloride and sodium ions 
and fluids by intravenous and subcutaneous saline 
administration. 

3 Nutritional maintenance try administering 
(a) Intravenous glucose (b) feedings through the 
fejunostamy or duodenal tube, (c) feedings of re 
liquefied milk powder of 8 ounces every 2 hours, 
for eight times, injected mto the jejunostomj 
tube. Concentrated glucose solution can be added 
if additional nourishment Is needed also, concen 
trated saline solution to aid in chlorine replace 
ment, and lubricants to aid in elimination of the 
lower bowel 

4 Administration by month of 6 ounces of re 
liquefied milk powder every 2 hours, for eight 
times daflj for its buffer effect on the proteolytic 
action of the duodenal secretion, before it leaves 
the duodenum. 

5 Strapping of wound Tight strapping of the 
fistulous opening of the abdominal wall provided 
there is no free pus in the discharge After the 
straps are applied care should be taken so that 
the skin is protected from the secretion This 
can be accomplished with zinc oride ointment or 
kaolin powder 
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COIKLUMOKS 

i That a buffer aolotlon of milk, milk coodt- 
bcatloQ or reliquefied milk. concentrate given by 
mouth it fraruent interval* will 

a- render the duodenal accretion leai Innocuous 
to the lima, alxkmilnil will and tkin before it 
leave* the fstulou* opening in the duodenum 
b dilute the duodenal secretion which has been 
buffered by the oral administration cd milk to the 
extent that it will le»en It* proteolytic action on 
the akin cr left Unites 

c. thicken the duodenal accretion. It has been 
noted that the greater the ffuid content ol the 
dacha rye, the more irritating it a to the thanes 
ol the abdominal walL 

i When the rriiquefied mAh powder aolutioc 
a given by mouth, it is not neceaanry to use tenth- 
normal hydrochloric or other add* to leasen the 
alkalinity of the duodenal accretion nor b it nec 
eaaary to oae oil or fat m additioo to the imoant 
ft contain*. 

y The principle of tightly atrapping the fiata- 
lou* opening In the abdominal wall with adhesive 
phi ter should be energetically employed 
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CONCERNING THE SUTURE 

W HEN Galen recommended a liga 
ture of Scottish linen thread which 
could be bought at a certain shop 
on the Via Sacra he displayed one of the 
attributes of a surgeon, that Is, fastidiousness 
in the selection of the materials with which 
he works Unfortunately in the case of the 
suture this more often rests upon tradition 
or intuition t h an upon knowledge or insight 
into the problems involved Even in these 
days of the scientific method surgeons swear 
by or at various types and lands of sutures 
without any material reasons for the opinions 
which they express Yet, the reasons for using 
a suture and the conditions which surround 
Its employment seem almost anomatlcally ap- 
parent It should not be difficult to select the 
kinds of material and the way to use them. 

The first necessity is obviously tensile 
strength but strength apportioned to the 
functions which the suture Is supposed to 
perform rather than to the physique of the 
operator In general these functions are the 
binding of blood \essels the relief of tension, 
and the approximation of tissues. 


In the first instance, the object to be 
achieved is the staying of the flow of blood 
until the vessel becomes firmly thrombosed. 
The force required for the dosing of even a 
major vessel, as one can determine by com- 
pressing the radial is not great m fact leas 
than five pounds. Even the lightest ligature 
has this much strength Failure comes not 
from breaking of the ligature but from its 
being slipped by the pulsation of the vessel. 
This may be avoided by applying a crushing 
mass ligature in which case it must be so 
strong that it can scarcely be broken by the 
operator Preferable however, is the apphea 
tion by transfixion of a light ligature which 
produces much less destruction and leaves 
less non Irving material in the wound With 
the small ‘ epurters” ordinarily encountered 
transfixion and tie or tie alone with the finest 
ligature available is ample assurance against 
further bleeding 

In the second group it is a generally ac 
cep ted principle that sutures the function of 
which is to carry tension should not be used 
in the wound itself for approximation These 
are of necessity heavy and non absorbable and 
preferably impermeable Therefore they must 
be removed but only after the danger period 
of io to 14 days is over Such heavy ma 
tenal buned in the wound will in most In 
stances lead to delayed healing abscess for- 
mation and in many instances extrusion of 
the suture material 

Lastly it is equally apparent that the ap- 
proximation of tissues must be obtained with 
out tension on the line of healing If tension 
Is unavoidable this must be taken up at points 
at a distance from the incision The question 
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here is what sue and type of suture should be 
used In bolding the tisanes in appro rim* tlan 
*nd the answer I* obviously the lightest which 
will serve this purpose Certainly it » stupid 
to use one which fa stronger than the tissue 
through which it passes. Fascia will rare!) 
sustain * future pull of more than five pounds 
and this fa likewise true of tendon while C 
twisted silk of a standard grade has a tensile 
strength of nr pounds and oo catgut an 
equivalent amount Any sceptic may readfl) 
test this statement is rrro by passing such a 
suture through either fascia or tendon and 
pulling until it break* or pulls out — it will 
be the IstteT If this fa true for these dense 
tissues it b much more so for musde and 
Cat and one fa not justified m using anything 
but the finest sutures in these structures. To 
employ as Is customarily done heavy braided 
silk or No a catgut in approximating wound* 
fa as an intelligent as mooring a rowboat with 
a ship s cable. 

One may answer however that there fa 
no harm In using heavier material and thus 
playing safe Unfortunate!) safety is not 
increased by doing this but rather decreased 
Any suture material has two faults which can- 
not be entirely avoided. The one is that It 
acts a* a nidus for Infection frequently present 
in the wound or perhaps more frequently on 
the operator's gloves by reason of his having 
handled the skin The larger the suture the 
more difficult it is for the scavenger cells of 
the body to reach these organisms and over 
power them and Lf not absorbed the situation 
persists indefinitely This Is the peculiar de 
feet ol the unabsorbable suture to If used as 
little as possible mutt be put into the wound. 
In other words one must employ only the 
finest twisted silk with interrupted rather 
than running stitches, Square knots cut on 
the knot and taking onlj small bites of tis- 
sue. The other objection to the use of heavy 


sutures, that of tissue irritation applies only 
to the absorbable type for the customary 
non absorbable material such as silk or linen 
by reason of Its lack of absorption fa not 
changed in the tissues and therefore is noo- 
irri taring Wherever it fa taken to be such, 
there is infection present, as in Lister’s origi- 
nal experiment which gave origin to the idea 
that silk was a tissue irritant. On the other 
hand when one studies in section even the 
finest suture of absorbable material, there h 
always present some degree of reaction shout 
It for the process of absorption involves the 
breaking down of collagen into soluble pro- 
tein or protein derivatives which ante in 
inflammatory reaction When the mas* of the 
material present fa small this fa inconsequen- 
tial In fact lea* than that entailed in the 
trauma by the mciaOD itself but a* the no* 
increases the situation soon reaches a serious- 
ness comparable to the presence of an hema- 
toma or of gross necrotic tissue Under the* 
arcum stances, •terfle abscesses may be found 
and if the suture lies at all near the surface, 
it or at least the knot may be extruded. Lc* 
obvious but none the less true is the mare 
rapid decline in the strength of the suture m 
the presence of such increased digestive re- 
action With infection the whole process b 
accelerated so that the strength of the suture 
quick!) disappears but in contrast to the n®* 
absorbable suture leaving no nidus to shelter 
the organism present 

From this consideration one arrives at err 
tain conclusions. The surgeon should Dot use 
a sue of suture material materially greater 
than the holding power of the tissue involved. 
This will diminish in the unabsorbable sutu 16 
the ‘nidus effect In the absorbable suture 
the irritating results of it* digestion. Tbe 
non-absorbable suture should be used only In 
case asepsis fa Impeccable and In 5°^ * 
fashion as to leave only isolated minute Ut* 
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of suture material The absorbable suture 
while not rendering refinement of technique 
any the less desirable, permits rougher han 
dling of tissues, a certain degree of infection 
and a grosser but more rapid technique, with 
out in most instances materially increasing 
the disability of the patient On the other 
hand, the non -absorbable suture enforces me- 
ticulousness on the part of the surgeon so 
that he becomes more of the artist though 
none the less a craftsman 

Samuel C Harvey 

PAINFUL LESIONS OF THE 
SPINE 

K nowledge of the pathologic condi 

tions that underlie painful back is 
slowly increasing Probably no single 
contributor has done more m recent years to 
advance this knowledge than has Schmorl 
His work “Die Gesunde und Kranke Wirbel 
siule lm ROntgenbild” covers the subject in 
a comprehensive but concise manner Many 
of the facts have been known for a long time 
but Schmorl has elaborated on them so as 
to bring about greater understanding of their 
importance 

The intricate structure of the spine, to- 
gether with the difficult approach to it, from 
the viewpoint of pathology have prevented 
its receiving its share of attention in the ad 
vance of medical knowledge Pathologists are 
seldom interested m studying It unless it has 
some very obvious lesion They will take 
great pains to recover the spinal cord for 
study but they seldom save any portion of 
the spinal column itself It is to be hoped 
that with the cooperation of orthopedic sur 
geons more efforts may be made to improve 
on exist mg knowledge of the spinal column 
through direct stud) of patholog), correlated, 
when possible, with clinical facts 


The importance of pathologic conditions of 
the intervertebral disks in the production of 
symptoms has gained widespread recognition 
Perhaps this has been overemphasised as is 
natural when interest in a subject is wide 
spread It is known that th? nucleus pul 
posus can be and Is ruptured in many cases, 
without apparent symptoms Undoubtedly 
however there are cases In which rupture 
causes definite symptoms The erosion or 
narrowing of this disk In many cases of lumbo- 
sacral strain is now recognized and the same 
type of narrowing may be seen in all parts of 
the spine m cases of traumatic or other types 
of arthritis Fnlargement of the disk is an 
other condition observed in nearly all cases 
m which the vertebral bodies are extensively 
involved by disease and particularly when 
the diseases are those which produce ex ten 
si ve osteoporosis Some writers claim that 
this process is an inflammatory one involving 
the disks themselves The more plausible ex 
planation Is that the reduced strength of the 
bodies allows expansion of the disks to take 
place in some cases to extreme degree 

The destructive lesions of the vertebral 
bodies are fairly well recognized and under 
stood With present methods m roentgenol 
ogy much can be read from a well made 
roentgenogram There is however, a group 
of cases which can be recognized, but the 
etiology of which is obscure These are the 
cases in which there is a painful condition of 
the spine and in which there is roentgeno- 
logic evidence of varying degrees of osteo- 
porosis with, m man> cases pathologic frac- 
tures of one or more vertebra Some of 
these no doubt are due to osteomalacia and 
perhaps some arc due to parathyroid tumors, 
in cither case other bones are invoked as a 
rule In other cases no apparent involvement 
of other bones can be demonstrated, but the 
spine may be extensively Involved 
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The attempt to throw all of these cases into 
the category of changes in bone resulting from 
hyperparathyroidism has fail ed While the 
parathyroid glands have a very important 
function to perform in calcium metabolism 
yet present knowledge does not permit all of 
these atrophic lesions of bone to be so cata 
logued One easily can surmise that the con 
ditlon mentioned may In some way be con 
nected with disturbances of the parathyroid 
glands but when these cases are thoroughly 
analysed no evidence is found in the labora 
tory data of any undue excretion or retention 
of calcium. In the light of present knowledge 
therefore we can presume only same remote 
connection between this condition and the 
parathyroid glands. 

One cannot regard the spine as being com 
posed only of bone and cartilaginous disks. 
The more one studies the spine the more one 
must be impressed by the Importance of the 
articulations of the posterior bony structures 
which compose what is commonly known as 
the neural arch. These are true joints which 
have three functions to allow movement to 
take place to act as stabilizers to prevent 
forward slipping of the vertebae on each 
other and to form a pert of the protective 
bony cage around the spinal cord and nerve 
roots. Their structure and function is such 
as to subject them to many stresses and 
strains. For this reason traumatic arthritis 
may involve many of these Joints. One has 
only to examine a small series of spines to be 
Impr essed with the changes which take place 
In these Joints, changes which must in many 
Instance*, produce symptoms 


In order to recognise the presence of these 
changes, one must admit the presence of 
traumatic arthritis, an entity the existence 
of which many investigators have denied The 
preponderance of the results of cartful in- 
vestigation is In favor of the belief that there 
is such a condition. It can be produced ex 
perfmen tally Anyone who frequently qper 
ates on Joints of man must admit the pres- 
ence of change* which can be ascribed only to 
traumatism. Articular cartilage Is present 
over all moving Joint surface*. It acts as a 
cushion and smooth, gliding surface Strangely 
enough It has no blood supply bo that repair 
takes place slowly and inadequately De- 
generation of the cartilage except under err 
tain conditions, Is likewise slow With Its 
degeneration, however permanent change ap- 
pears, and the joint which is subjected to tMi 
change is never quite normal again. It b 
the cartilaginous change In these joints of the 
spine which is primary Bony changes come 
secondary to these, but once established, the 
Joint Is more vulnerable than before it will 
function normally under average itreas cc 
strain but under abnormal stress or strain 
reaction take* place followed by symptom. 

These three types of lesions are among the 
more recently recognized cause* of painful 
conditions of the spine. Their importance 
may at present be overemphasized yet In 
many instance* it is perhaps through over 
emphasis that proper recognition of the im- 
portance of a fact h obtained Once thb b 
recognized the fact becomes established in 
more or less common knowledge and receive* 
adequate recognition R. K. Grroruixr. 






MEMOIR 


SIR WILLIAM TAYLOR 

T HE sudden death, January 30 1933, of Sir William Taylor of Dublm, an 
honorary Fellow of the American College of StugeonB, came as a great 
shock to his many fnends over the world. 

Sir Wi llia m was bom In County Donegal, September 21, 1871, and received 
his early education at The Strabane Academy His later academic distinctions 
and his long service at the Meath Hospital have been recorded in the Lancet, 
as follows 

“Sir William Taylor m the medical schools of the Irish Royal Colleges and 
the University of Dublin proved himself a distinguished student by securing 
the gold medal of operative surgery and the Mayne scholarship From the 
University of Dublin he received the MJ 1 degree in 1901, having previously 
secured the F R.C.S , Ireland He was appointed assistant surgeon to the Meath 
Hospital in 1898 and as full surgeon m 1900 He was consulting surgeon to this 
hospital at the time of his death so that he had given it life long service ” 

Many honora were accorded Sir William in his own country, and last year, 
1933, he was to serve as president of the surgical section of the British Medical 
Association which met w Dublin. He was elected to the Council of the Royal 
College of Surgeons in Ireland, and in 1914 was vice-president and president in 
1916 On the outbreak of the war he was accorded the rank of colonel, Royal 
Army Medical Corps He was one of the surgeons to the Dublin Castle Red 
Cross Hospital, and at the request of the War Office he organized a hospital in 
France, selecting the staff from men too old for rigorous service During the 
war he was indefatigable, and his energy and skill while working with the “83 
(Dublin) General Hospital" at Boulogne was recognized with the C.B m 1917 
and the KJJJE in 1918 

In 1922 Sir William became Regius Professor of Surgery at Dublm University, 
and in 1923 surgeon to Sir Patrick Dun's Hospital He was president of the 
Association of Surgeons of Great Britain and Ireland in 1924-1925 and was 
president of the Royal Academy of Mediane in Ireland in 1927 In addition 
to his posts at the Meath Hospital and at Sir Patrick Dun’s Hospital he was 
consulting surgeon to the Coombc Lying in Hospital, the Stevens Hospital, and 
the Dental Hospital of Ireland As was said in the British Medical Journal , “Few 
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men can have combined to many important post* or acquitted themselves in 
thar multifarious obligations with greater ability 

Tbc papers which be presented before various meeting* m North America, 
and hi* contributions to medical and surgical literature were obviously based on 
large experience and this, with his sound common sense gave great weight to 
his opinions in man) fields of clinical surgery Those who have been privileged 
as I have been to visit his surgical wards at Sir Patrick Dun s Hospital, and 
other hospitals of Dublin will recall the wide range of his surgical knowledge, 
his technical skill his directness, and his forceful teaching These qualities in a 
min of his engaging personality made such visits never to be forgotten 

W llUnm J Mayo in speaking of a visit to Dublin in 1933 wrote of Sir William 
as a gifted teacher and surgeon Dr Mayo continued I have heard him give 
a graphic description of infantile intussusception stressing the sudden crying out 
of the child the pallor the vomiting and the explosive movements from the 
bowels In none of his cava has he had recurrence after operative redaction In 
performing splenectomy in cases of anaemia he immediately transfuses the free 
blood in the spleen to the patient He has had noteworthy success in handling 
cases of acute obstruction of the bowd using a high enterostomy with two tubes, 
for the purpose of emptying the tone contents of the bowd and of nourishing 
the patient 

Honori came to Sir William not only at home but abroad and It was on the 
occasion of his fint visit to this continent that be was made an Honorary Fellow 
of the American College of Surgeons at the meeting in Montreal in 19*0 and be 
gave the Fellowship Address that year It was at this time that Sir William, Sir 
Berkeley Moynihan and Mr A Carl ess, representing the Consulting Surgeons 
of the British Armies in the World I\ ar presented the Great Mace to the Ameri- 
can College of Surgeons, 

Sir William was dected an Honorary Member of the American Surgical 
Association m 1924 and in 1937 the degree of DL.D was conferred on him by 
McGill University He bad a real admiration for American and Canadian medi 
cal schools and teaching and the affection in which he was held by the surgeons 
of these countries was fully reciprocated His great personal charm vivacity 
wit, friendliness and exuberant good health made him always welcomed as a 
visitor in America by his many friends in and out of the medical profession. 
Those who had the privilege of knowing Sir William Taylor can understand the 
tribute of a colleague who wrote of him 'Honest in his work, honest in his 
dealings with all men and fearlessly faithful to his convictions hi* passing is * 
tragic loss to his profession and to his country Dovaid C Bauoux. 



EARLY AMERICAN HOSPITALS 


“OLD BLOCKLEY” 


TEMPLE FA\ II D 

W OVEN into the history of the Phlladel 
phia General Hospital is the inception 
and evolution of Amen can medicine. 
"Old Blockley, ns it Is familiarly known to many 
of the profession, has exerted an Influence on the 
entire field of medical and institutional develop- 
ment in this country The first organized unit for 
the care of the sick and needy to be founded on 
the American continent, it has continued its 
unique position of leadership as an institution of 
its kind even to the present intensely modem era. 

Every member of the American profession en 
joys some common bond which lints him to the 
traditions and early influences of this source and 
center of medical education * 01 d Blockley has 
come to assume the place in Amen can Medicine 
that Independence Hall holds as a shrine in our 
national and political history 
Twenty nine years after the landing of William 
Penn and the founding of Philadelphia, the 
Monthly Meeting of the Society of Friends, set 
aside two aty lots, each 51 feet by 260 feet on 
the louth side of Walnut Street between Dela 
ware Third and Fourth Streets’ (4) for the use 
of poor members of the Sodety of Friends Sev 
era! stone cottages were built for the care and 
comfort of their impoverished members, and in 
1729 a laiger bull ding was added on Walnut 
Street which became known as the Friends Alms- 
house. 

Coincident with this earij provision for the poor 
by members of the Sodety of Friends, and prob- 
ably stimulated by their example there arose the 
need for care of those who were not members of 
the Sodety and yet presented an urgent problem 
of dvic responsibtlit} 

In 1712 Coundfs passed a resolution which 
declared The poor of the aty Dalj Increasing 
it Is ye opinion of this Council that a workhouse 
be immediatel} hired to Impkiy poor P sons and 
sufficient P sons appointed to keep them at 
work (5) 

In 1729 the dt> recommended the application 
lor relief and the Legislature resolved to “loan 
the Major and Commonality, one thousand 
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pounds to be applied to the purchase of ground 
and the erection of an Almshouse or Hospice for 
the use of the poor of the aty 

The money was received in 1730 and a 
square of ground known as the Green Meadow 
bounded by Third and Fourth, Spruce and Pine 
Streets was purchased from Alden Allen, for two 
hundred pounds, and a brick building was erected 
in 1731 or 1732 known as the Philadelphia Alms- 
house which was to house the poor the sick, 
infirm and the insane (5) 

This became the first large structure in America 
to be set aside for hospital purposes and although 
combining the Almshouse until 1919 the evolu 
Lon of a hospital service such as Is enjoyed today 
was an object and example which founded the 
basis of our modem concept of hospitalization. 
Sir William Osier states 

Tib venerable institution, originally the Philadelphia 
Almshouse, which in 1743 wu “fulfilling a varied routine 
of beneficent functions, has just claim to be the oldest 
hospital In the State*. Having migrated twice during the 
growth of the dty It finally in 1854, moved from the 

Bettering House” in what b now the heart of Philadel- 
phia. to a farm in the suburb* In the then townahip of 
Blockley on the W eat aide of the SchuyfldlL Here, far out 
In the country, the Indigent poor and afflicted, the alcoholic 
and inaane of Philadelphia came to be boused — went over 
the hflb to the poorbouae 

It was the selection of the latter site, known as 

Blockley and named by Captain Warner in 
1658 after his old home in England later to 
become Blockley Township which gave to the 
present institution its familiar sobriquet. 

Rich hare been the contributions of this oldest 
American institution for the care of the poor and 
infirm. Although the records of its earij j-eara 
are obscure, it must be borne m mmd that its 
influence and possibilities in the teaching of 
medicine were appreciated long before the Ameri- 
can Revolution Agnew (1) states 

In 174* it wm* fulfilling a varied routine of beneficent 
function* in affording ah el ter support, and employment for 
the poor and indigent, a hospital for the skk, and an 
asylum foe the idiotic, the Insane and the orphan. It 
was thus dispensing its acts of mercy and blessing when 
Pennsylvania was yet a province ana her inhabitant* the 
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loyal ■ob}*cU d Great Britain, dot* than twenty yean 
bdoca a actool ol rncdldna m (oundeil in this city and 
indeed bafor* moat of the treat crerti vhkb haaa gbren 


The Pennsylvania Hospital *u founded In 
1753 u t pnvate institution affording the bat 
medical care to the acutely 111 which could be 
established at that penod. The parallel couiae 
that theac two institution! m ai n ta in ed through- 
out thdr year* erf aerrice ha* bean a constant 
aource of stimulation to eac h . 

It must be borne m mind that the leading 
physician* of that day attracted to thennelves 
one or more pupils who learned the art of medicine 
through personal Instruction and completed thdr 
medical courses abroad, returning to take up their 
practices In Philadelphia, imbued by the teach- 
ings and knowledge of the great medical centers, 
particularly that of Edinburgh. 

Thomas Bond, Cadwalader Evans, Adam 
Kuhn, Benjamin Rush, John Morgan, and Wil- 
liam Shippen war among the leading minds of 
the profearion at that date. It aet rned almost 
Inevitable that with the hospital facilities afforded 
by the Philadelphia Ahmhouae and the Pennayl 
ranla Hospital, the move toward instruction In 
clinical inedidne should have been given impetus 
and that there should have evolved the desire for 
a medical schooL 

In 1766 Bond is credited with delivering the 
first cEnical lectures in medidne and surgery at 
the l^enrayivama Hospital In 1770, and perhaps 
even earlier Cadwalader Evans and Bond estab- 
lished the first obstetrical clinic at the Philadelphia 
Ahnshonje for “students of good character ” and 
in 177s the managers were sohdted to extend the 


medical conveniences of the house fee better 
accommodations of the student*. Thus tie 
P hilad elphia Almshouse, as it was then known, 
became linked with the teaching of medidne fran 
it* earliest days. The care of it* inmates vis 
placed In the bands of the l eading physicians 
the time. With the founding of the department 
ol medidne. College ol PhTladdpMi, the fat 
medical school arose on this c o n t in ent . The teach- 
ers of medicine as members of it* staff have focn» 
a fertile field for clinical research that has ghtfl 
rise directly and indirectly to the great contribu- 
tions of American medicine. 

The Medical School of the College of Ftib- 
delphia, later to become the Unbvanty 0/ 
syivania School of Medidne, was orcanlred to 
ipfij by Doctors John Morgan and WTHaffl 
Shippen. On March *5 1774, Ad a m Kuhn, pro- 
feasor of materia mahea and botany in tbe 
Medical College, and Benjamin Rush, who held 
the chair 0/ rh^nils try and Samod Driffield, ®* 
of the ten Alumni who received the fiat mc d^l 
degree on the 11st of June, 1768 and Girardn* 
Clarkson and Thomas Parke were added to tto 
staff of the Philadelphia Almshouse, and thb w** 
probably the origin, in thb country of gmtaltotf' 
professional service to the public, confined to 
charitable institutions. 

It will be seen that the valuable dinlal mate- 
rial among the 350 person* then housed 
the confine* of the institution became the too 
for clinical teaching «nd the source frtm *h*r 
the Amen can-schooled physicians found the* 
first concept of applied medidne. 

Thoae who passed through this cdf 
received the benefits of dlnlcal observation from 
the Philadelphia Almshouse, and In the year* 
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that followed, many of these men who graduated 
in medicine from the University of Pennsylvania 
became the founders of other medical institutions 
throughout the country, wherein the importance 
of their early training and experience was handed 
on to other generations or became interwoven 
into the rapidly spreading fabric of American 
institutions and the subsequent progress of medi 
dne which progressively followed m the wake of 
this early source of learning 

It Is Interesting to note that Cadwalader 
Evans, m 1771, recognized twenty-one children 
wit h i n the institution who had not suffered as yet 
from small pox, and petitioned the Board of 
Managers for their isolation and inoculation. 
The privilege was granted by the Board with the 
understanding that no expense would be involved 
other than the cost of the medianes used. 

On September 5 1776 the Managers of the 
Bettering House, as it was then known, received 
a request from the Council of Safety to permit 
the quartering of a number of Continental militia 
who were very sick with dysentery This request 
was strenuously opposed by both the Managers 
and the medical attendants, as calculated to 
endanger the health of the inmates, but military 
possession was taken of the Almshouse in spite 
of these protests, on October 23, where the troops 
remained until 1777 when the British tookposses- 
skm of the aty and forced their removal. General 
Howe immediately appropriated the entire east 
wing of the Hospital for the care of the King’s 
troops. The poor and dependent were driven to 
the west wing which the manager! attempted to 


prevent bang taken over in a simila r manner 
through the good offices of Joseph Galloway 
However, about nine o dock at night, fn No vein 
ber 1777, orders were recaved to dear the west 
wing for the reception of the King’s troops. The 
Board of Managers, meeting next morning, refused 
to comply with the request, but the British pro- 
ceeded at once to remove the inmates, about two- 
hundred miserable, decrepit, and half-starved 
creatures. These would soon have perished from 
exposure had not the managers succeeded m 
securing quarters for them In the Freemason s 
old lodge, the Friends’ Meeting House, and in 
Carpenter Hall where they were mam tamed until 
the last days of Tune, 1778 following the evacua 
tion of Philadelphia by the British. Of the original 
two-hundred who wer e ejected from the buil ding , 
only eighty two survived to re-enter their former 
quarters. During thin unsettled period, teaching 
had been abandoned as is evidenced by the 
petition received in November of 1778 when a 
formal application was made to the physicians 
of the Almshouse for permission to witness the 
practice in the Institution. Their petition was at 
first denied, but upon reconsideration of the 
subject at which time the advantages of hospital 
instruction to the profession in the community' 
were presented, they urged at least a proba 
tionary trial and through the efforts of Doctors 
Rodgers and Lefb who \olunteered a personal 
responsibility for the good conduct of the young 
men in attendance, the decision was revers ed, arm 
the Bettering House was opened by a majority 
of one vote for a continuation of clinical ini true 
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tlon During this year forty additional children 
wert inoculated for small-pox and isolated all 
successfully recovered. 

On Marti 5 1780, an outdoor relief was msti- 
tuted for tbore who were not inmate* of the 
home, yet wbo were dependent upon tie institu- 
tion for relief and in 1781 tie record* seem to 
indicate that Samnd Driffield appeared to be tbc 
only attending phyuaan, unoer condition* a* 
they exited at that time. 

In 1787 tbe Reverend Manaaseh Cutler pub- 
b*hed In hi* Journal (\ ol I pp. 153-285) hi* 
experience* while visiting the hoapltsl with Dr 
Girardu* Clarkson, then a member of the itaff 
He writes, 


W rrtanwd to PhlUdefpilM, between ten od tl rren 
o dock When w* came to lb* hospital Dr Clarkson left 
it* tod went Into tbe city on bn kid i bcr»e \ oong VI 
Qatkson cnodocted ms mto ti* bontal, (ti* ytmr* 
Mr Qart**i refer re d to b m all prut* laity tbe \\ llbam 
Clarkson * bo later became a mernberof tbe ttafD Doctor 
Roth arrhed la few moot a after The Unkimf b m tbe 
form, ai yon approach it from tbe atjr erf an inverted T 
It t» surrounded with a high wall, aod has back of It a my 
large kitchen garden Tbe door la tbe center opera mto a 
larg» ball On each end are partmenta for ti* on ran, 
cook*, etc \\ e aaceaded tbe ftaimry out orf tki* hall Into 
another hall m tbe second ftcxr at oaa end of which la a 
large room, which contain* a few medical library where 
the director* were ulCtrtg and a ■nailer room whoa tha 
medlna* b placed On tha apposite end are tbe apart 
ment* (or tbc a tt ending physician* Tbe third door t» 
formrd ia tha am manner On ooe ude of tha hall u tbe 
llaarom, where there n a cnOectloo of ikrtrtooa mad 
anatomka 


After wa had takrn a new of the Vtareum, ws re turn ad 
to tbe upper bad, where antral phynenar* aod all tbe 
mag riident* in physic* In tha aty a ere waiting. Doctor 
Koth than began h* ermnmahoo of tha tick., attended by 
these gentlemen, which 1 judged to be between twenty and 
thirty Wa entered tha upper chamber of tha nek which 
b tha irg of tha T It i* a tpackm room finely ventilated 
with numeral* large windows eo both ride* Thrra were 
two ben of beds, with their head* toward tbe waiH, and a 
■nail chair aad small table between them The room wai 
sxcwedingiy clean and al ee tha bed* snd bedding appeared 
to be of good qcwbty and the moat peoforral sdewre and 
order were pmerred upon tie Doctor 1 entering tbe room 
There wrrt only women, and about forty In nmnber 
Doctor Rnah make* hb raiti with a great deal of formal- 
ity Hs b attended by tha attending physicians who gfra 
him tccocnt of everything material ainci be ai them 
la*t, and by the pothecary of tha boapftal who minute* 
hb ncrrertprfjou* lie icxt took a view of tbe raaaire* 
Thdr crib are abowt ten feet square, rmiU u strong a* a 
posoa On tbe back part ts a long entry from which a 
door opan* Into each of them From tbW dot-rearing view 
of what human natare k liable to, and the plearir* r. ulence 
of what hu m a att y and benemltnce can do wa returned t 
tbe rocra where tha doctor* were. Tha acma I had now 
been attending upon wa* totally tha im» erf at Gray'*, 
hot soch b the rfejanc of there buQdln**, tha care and 
ttentkm to tlw rick, tha ga ri aa and Clean apartment* 
and ti* parted order b everything, that It seamed more 
Ilk* a palaca than a hoapftai, and one wnold almost b* 


tempted to ba rick. If they could ba so well provided Ire. 
We then took a view of tha bettering brmc whfck b t 
Urge and tpaekaa bcfldfng with good ran and wtS 
furnished. 

In 1788, ■ system of reddenUhro wu estab- 
lished which wa* the forerunner of our present 
system. Tbe medical department wa* Teorjinlroi 
and an apothecary appointed. An epidemic of 
cmaO-pcrt broke out within tbe Institution, m 
*pite of the rigid obeervaoce of halation, the out 
come of which became coe of the aad chapters m 
tbe history’ of thi* great institution, a* vacdn* 
tion had not a* yet been discovered and the Idea 
of inoculation wa* in g e n er a l public diifivcr 

In 1789 clinical tench! ng at the hoapftai wu 
discontinued because of the hostile attitude 
assumed by the Board of Manager*, and fa tha 
year appointments were made from the hour 
students who aerved both, to dispense medkfaes 
and attend the patient* on the ward*. 

In 1793 the great epidemic of yellow freer 
broke out In FWtaddphla, and more than 17 A* 30 
of Its inhabitant* fled the dty Thousands open 
thousands of case* occurred and a large plot of 
ground, now W aahington Square, wa* used u a 
Potter a Field, and to thi* day con tain* the lx*n 
of there* who passed their few remaining day* 
within the wall of the Bettering House at tbe 
height of thi* epidemic. 

In 1798 yellow fever again visited the dty 
and more than 50,000 inhabitants left because c* 
Its disseminating activity Whooping ccaigh ah» 
reached the proportions of a pestilence » l t® 1 
tune. 

In 1802 three apothecaries were in attend*®* 
at the Hospital and a system of funk* and sen** 
physicians was then introduced. YeDoW fa' - ® 
again appeared in the community but been* ® 
strict quarantine mearurei the Incidence of 
waa confined to only a few During thn quaran- 
tine the resident pupil* were foriadden to v»t 
the aty proper 

In 1803 the first ward Instruction w*j pemntted 
and permit*! on granted to Doctors Jsm® 13(3 
Church to attend the lying fa wards and 
tain one private student at each case of labor 
March 23 of this year Dr CaldweD wi* 
to instruct a das* of twenty later forty stud® 1 * 
during his visit* to the medical ward*. V* 
made responsible for the conduct of tbe stod®®’ 
who at that time, were generally regarded wl 
napidon. On October *5 1805, af«» 
dollars was charged for instruction gTVtn t® 
visiting physicians, although office pwpd* ” 
attending staff were permitted to receive fnstrw- 
tion free. 
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In November 1806, the managers granted the 
privilege of delivering dimcal lectures twice ft 
week in the Green, or ‘Dead House, during the 
winter season. Dr Barton was given permission 
to lecture to hi* classes on ha days of attendance 
It is interesting to note that in this year the 
former prejudices of the Board of Managers had 
greatly lessened and their desire turned toward 
making provisions for more adequate care of the 
sick and better institutional possibilities. They 
petitioned the State Legislature for aid and ated 
that The Pennsylvania Hospital rich in 
estates, had repeatedly received assistance from 
the munificence of former legislatures, and was at 
that time before the assembly for help and yet 
its doors were dosed against the poor, and more 
than an equivalent for board and lodging exacted. 
The Almshouse on the other hand, not only 
cared for those who came from the city and 
county of Philadelphia, but one fifth of the in- 
mates were from other parts of the Common 
wealth Besides, the Almshouse containing over 
one thousand inmates, presented an extensive 
field for communicating medical instruction to 
students attracted to it from all parts of the 
country by the celebrity of the school (2) 

On May 9 1808 a medical library was started 
and one hundred and fifty dollars appropriated 
for the purchase of books. The senior resident 
physidan was made librarian. A second appropn 
ation of oDe hundred and fifty dollars followed in 
1810 This year was noteworthy for the admission 
of the first female resident, a Mrs Lavender, a 
midwife to the Bettering House. 

In 1811 additions were made over the dye and 
wash house to permit two wards of twenty or 
thirty beds each and one lecture room to be 
added, and the lectures were later held in these 
new quarter*. In 1813 the first discordant note 
arose in the form of rivalry between the Penn 
lvaru* Hospital and the Almshouse. Success of 
e Almshouse as a medical school became 
handicapped because the Managers ruled that 
anyone holding an appointment on the Pennsyl- 
vania Hospital Staff was disqualified from holding 
* similar one at the Almshouse. This type of 
petty discrimination has its frequent counter 
port* in medicine of our day which dearly show* 
that beneath the surface a feeling of rivalry and 
jealousy had made its appearance among the 
various members of the two prominent hospital 
staffs. Students holding tickets were permitted 
to attend a case of labor at this time Three 
hundred dollar* was expended for book* for the 
library and a fee of thirty dollar* permitted life 
privileges for use of the library 


Small-pox broke out to alarming degrees m the 
aty of Philadelphia during 1823 and a special 
house on Bush Hill was provided for the care of 
those suffering from this dreaded disease. This 
represents the first inauguration of an isolation or 
contagious hospital in this country and is his- 
toric because of the direct interest and personal 
service rendered by Stephen Girard. 

In 1824 competitive examinations were msti 
tuted for candidates desiring house positions, and 
w 1827 the privilege was granted to Doctor 
Thomas Harris to deliver didactic courses in 
surgery, although not connected with the clinical 
instruction of me institution. In this year Dr 
Homer presented the library with 1 20 theses from 
Edinburgh. There were ap proxim ately seventy 
five students in attendance at that tune. 

In 1829 Dr Gerhard a member of the staff 
perfected the thoroughness of physical exarmna 
tion and exploration by means of auscultation 
and percussion, and he is considered the father of 
this teebmoue In America. It was on January' 1 of 
this year that the site of the Hospital was pur 
chased from Henry Beckett and ha wife for the 
sum of $51 528 12^ This tract was in Bloddey 
Township and as mentioned before, the name 
Blockley was bestowed upon this region by’ 
Captain Warner who settled it in 1758 

In 1832 an outbreak of cholera led to dosing 
of the hospital doors to new cases and the nurses 
then in attendance became so panic stricken that 
they were replaced by Sisters of Charity, who 
remained in the institution until 1853 A card of 
admission, still in existence, calls for admission on 
August 22 1833 and although the new bufldmjj* 
were not occupied until October r of this y'ear, this 
was supposed to be the first card of admission 
issued for the new budding In 1834, two hundred 
and twenty students were m attendance, and the 
revenue derived from this source amounted to 
one thousand four hundred twenty dollars. 

Jefferson Medical College which had been 
organised in 1825 had grown into considerable 
importance and a request was made, in the year 
of 1834 to the Guardian* of Blockley to allow 
the students of Jefferson Medical College an equal 
status with those of the University of Pennayl 
vania, in regard to dimcal teaching The trustees 
of Jefferson Medical College asked for two wards, 
one medical and one lurgicd, and alternate week* 
for their dimcal lectures. Those representing the 
interest* of the University objected to such an 
arrangement as calculated to mar the harmony 
of the *chooI and the hospital They declared that 
they had undertaken the development of a 
dinfcaJ school at a time when scarcely a ticket 
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wu told, and tilt they hid succeeded in maldng 
it i source of revenue to the Baird. 

In 1835 ^ ii noted tint tie day of instruction 
wii changed from Wednesday to Sitmdiy In 
order to arrnmroodate the men from Jefferson 
Medical College, numbering seventy-nine lin- 
den ta. who sought clinks! instruction it Blockley 
In this year the need for 1 definite ram fox the 
institutfoc wu recognized, and Mr Hinarl, 1 
member of the Beard, proposed t h at it be called 
the Philadelphia Hospital This recommendation 
wu seco nded ind the medial department of the 
hospital hat been known by tors name since 
that time. 

In 1836 the library con timed 3000 rahimes and 
proved to be the hoot collection ctf meant and 
modem medicine ind forgery probably in exist 
ence it tint time. Doctor Gerhard demon- 
strated, after careful study of intestinal lesions, 
the differential paints between typhai md 
typhoid fever 

In 1&41 in addition was made to the hospital 
for the care of infections discs res . the building 
being loated cm the west aide of the main struc 
tore. Here patients might be observed and those 
suffering from contagion isolated. 

The importance of the school u a great clinical 
center in America had reached a high point in 
1845 The lecture room was capable of holding 
from 700 to 800 persons, and yet, the teaching of 
clinical medicine at the Philadelphia Almshouse 
wu abruptly interrupted for a period of 9 years 
because of the unceremonious slaying of a cock 
roach at the stewards table by the student 
physicians then boarding within the hospital 
To quote from Dr Agnew the Incident throws 
same light upon the hospital. Its organisation, and 
its direction at that time. He states (6) 


Tb* joth cf Jms*. S45. U sotnewhst racuwiaiie fca eoa- 
saqueoce of tbe culminatioo of m trowbie which had b et a 
derriopio* for w an e time. The resident physl rtic j w«r* 
boarded it the Uhl* of tb* staward, wbare, a* I aadez 
Stand, In co— qpcnc* cif tha want erf dna formality and 
daoa am In tb* destnaetku of a> unfortunate cockroach 
« hlch had rashh' tales a near ent acrow tbe table Instead 
of gofng aroand, these gentlemen beam* fraftgn a c t, and 
demanded of tba manager* to ba transferred to tb* table 
of tba matron. Their refusal to amply with this ropiest 
determined » naanfnvan resbpution, Warfa* the hcapftal 
■nprorided with any aietOcal aaabtance. Th* evening of 
that day Doctors Homer and CTymer attended and pra- 
wn bed for tha sick. Here was a earn WU. aad tha m an- 
ager* protu p dy passed a resolution of i llir i lw a l 

ith the hope cf ad Jotting these differences and bring- 
ing about a partial recooafiatfcu, a joint meetlr .g was 
caned foe Joly rod, at which Doctors la rk ton, Houser 
Qynser and pancoatt attended, rrpreaanitng, 

aa a coenmittee, the medical board. Doctor J irkaon , who 
Kern ed to hare been the adrocata In the case, wok* in 
behalf of tb* committee, wrgfng tb* managers to allow the 


residents to remain- at least wnril their pbca mnH ba 
p a cvoly supplied, deefirdng to pass any censure sr titer 
fere In any matter of personal conflict between tb* resident! 
and Goanfiam, as foerign altogether to tl rtr l erithaate 
Jorfadlctfcu. The Cos nffsna,bow»rtr, were tnooraUe,od 
refused to rtcads from thdr rota of thwrdreal, tie* borer 

rtrrW n y the ef i’ivtui m tiIw Tba SeCedeTl, after 

ra t l r h r g , availed themacires of tb" crJ nnn n of tba Ltipr 
n a ws napar in which there appeared a card betraying, t» 
say tise least of it, a good deal of youthful brikeretku. 

Ou tba same day of this maatbog, Ur Flanagan odertd 
the following resointioD “Head red. That tb* boapfca] 
er an ir d etrei b© requested to bnh f«tn tb* erpedlowy cf 
w nt gi rMiif the meHleal department of tb* bou s e , and 
reporttotha board.” On the ant of July tb* report wu 
mad*, which, after eiir enrer tb* ground of the truabi*. 

r n-i-mmendrA th* »heJl»Vnsent cf th* board tad 

th* wd^ttt ntlnw of a chi ef rerident *"■! awfstant rrdlct 
physician, two ■ ■ ■■■i t ri n g pfayslcltna surgaecs. On 
tb* 15th of September the report was taken ap asd 
pas**d, mnrfffied t> follows. — After th* first of October, 
t&lj, there shall b* case chief resident pkjafrian, with t 
salary cf gzSoo par ■^num, oas cr*wi Irtny nrgreu, as* 
rmv-lrhsj pbj^cdaa ■ rwl iw couscitfog accoocheto 1 , **rii 
U a salary of cue-hundred dollar* a year." 

What great result* proceed from K"»n and na Hkri y 
caascsl Who would hare rrer thought that the offldal 
axlatence of a medical board, ccary oa td of ahlret men b 
thrir various depart manta oa the coc tinea t, could hare 
depended ou tb* hi* of a contemptlbl* cock reach? In thfa 
manner the doon of tha Philadelphia Ho^f tat, a* * sdwd 
ef laatroction, were sealed lor ulna year*. 

During this interval, in 1851 the hospital ad- 
mitted the first woman physician to its staff in 
the person of Doctor Sarah Adamson, appointed 
May 35 0/ that year Subsequent attempt* were 
made to return to the medical board system and 
abolish the podtlon 0 f chief resident physkta, 
but these failed of accomplishment. 

In 1854, the doors of the hospital were 
opened to dlnlcal inatruetkm ami the event was 
celebrated by the students throughout the »t reef* 
of Philadelphia. Tickets to the ettntra wire fixed 
at ten rirJUre hsrlndhsg UanKjortatioo for two 
days a week far four months. Arrangements were 
made with the railroad whfch ran cars from 
Broad and Market Streets to a point opposite the 
bufkfina to cany the students 00 the days of 
dm i cal lectures. 

In 1856 there were 73 students In attendance 
at the hospital, but the cfcnlra failed to meet tier 
awn expenses. In this year Dr Archibald B. 
Campbell describes the hcapftal u camprismg A 
small-pax hospital, a lunatic asylum, a childrens 
uyhnn. a lying In department, a nursery * 
hcapftal for medical, surgical, venereal, and 
mania & pdia casea, besides the almshoose prop- 
erty so-called. These departments were not 
under specialized supervision. In the year iSS7 
the entire nwriVal visiting staff incinding it* 
resident physidana resicned when Dr J* 1 ^* 
McCHntock wu appointed chief resident. R® 
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wa e alleged to be engaged in the production of 
medicinal preparations, whose contents were not 
known ana for this, among other reasons, he was 
frowned upon by the medical board. 

On November 22, of 1858 the petition of 
medical students of the city to resume lectures 
was acceded to and m 1859, a new board was 
appointed by the courts. This board comprised 
01 int ellig ent and liberal men entered upon a 
program of reform. They disposed with the office 
of chief resident and appointed a medical board 
of twelve members to act as physi c ian s , surgeons, 
nml obstetricians, each to visit the institution 
four times a week. This reorganization of the 
Board of Guardians removed it from the pohtdca- 
ridden influence of the day and made possible its 
advance into the great clinical school of methane 
In this country 

In i860, the wards were opened for free clinical 
instruction and Doctor Agnew was appointed 
curator of the newly founded pathological labora 
tory In T863, the feeble minded children were 
separated from the general group at Blockley and 
sent to the Training School at Media. 

In 1874, an Increase in the number of attending 
physicians on the surgical and obstetrical staffs 
was effected and the superintendent recognized 
as in charge of the Insane department. 

In 1877, the neurological department was 
founded which was to bring fame to such men as 
S Weir Mitchell, Charles K. Mills, Francis X. 
Dercum, Henry Lloyd, William G Spfller and 
Charles W Burr, due to their devoted work and 
study m the field of nervous and mental diseases, 
the greatest source of their Inspiration and mate 
nal bang secured from the patients in the wards 
for nervous diseases of the Philadelphia Hospital. 
Departments of ophthalmology ana dermatology 
were also instituted at this time. 

From 1877 until 1884, corps of nurses from the 
training school of the Woman s Hospital of Phila 
delphia served in the institution In an e ffi ci en t, 
enthusiastic, and faithful manner acquiring wide 
experience and supplementing the haphazard 
method which had been in existence prior to this 
time at the institution, due to the use of former 
patients and male nurses, usually selected through 
political influence. 

The year 1884 is memorable in that on July 28 
Miss Alice Fisher formerly superintendent of the 
General Hospital in Birmingham, England, and 
recommended by Florence Nightingale, was se 
cured as superintendent of nurses to organize a 
traimngsehool at the Philadelphia General Hos- 
pital Through the influence of atizens such as 
Anthony J Drcxel, George W Childs and Rich- 


ard C McMurtne, she was able to establish, with 
the help of Miss Homer whom she selected as 
assistant, classes for student nurses. Although 
she died 4 years later the training school had 
been so well organized and directed that her 
assistant. Miss Homer found Httle difficulty m 
carrying on the high and efficient standards which 
Miss Fisher had instituted. There followed m the 
history of the training school a succession of bril- 
liant women who conducted the hospital along 
the most modem lines of nursing until its plan 
and its organization have been models for other 
institutions which arose in later years. Miss 
Marian E. Smith was a member of the first 
graduating class in January 1886, and later be- 
came superintendent of the hospital where she 
brought into accomplishment the full program of 
her teacher and her predecessor Miss Smith 
later became superintendent of the University of 
Pennsylvania Hospital, where her keen knowl- 
edge of nursing and medical supervision com 
toned to give this institution first rank among 
the hospitals of the country 

In 1890 the hospital was divided into four 
departments, medical, surgical, obstetrical, and 
neurological, with special wards under the care of 
d e rma tological, Laryngological, ophthalmological, 
venereal, alcoholic, and other specialized depart 
ments which had been added as the progress of 
the times indicated their necessity In 1890 the 
medical and surgical staffs consisted of right 
members each the neurological of four, with two 
ophthalmologists, two dermatologists two laryn- 
gologists, a pathologist, and a bacteriologist. The 
medical board has been elected annually in 
December since the creation of the new Depart 
ment of Health and Chanties, and the appoint 
ments made by the director of the department. 

Methane throughout this country has been 
profoundly influenced by the work and teachings 
of Sir William Osier ana it must be borne in mind 
that here within the walls of "Old Blockley" he 
performed thousands of autopsies and made his 
great pathological and clinical observations which 
made him the recognized authority m methane, 
not only in his day but to the present time. This 
contribution alone binds the medical profession 
to the Institution which made available the vast 
amount of material which came under Dr Osier’s 
direct observation and analysis. 

Under the leadership of Doctor Furbush and 
Doctor Krusen, as directors of Public Health, the 
hospital has found its most modern expression. 
The new additions and organizations have been 
earned out under the tuperin tendency of Dr 
Joseph C. Doane and Dr William Turnbull so 
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that the “Old Blockley of today is a monument 
of modern medkal science completely booted 
within new and elaborate bulldmgi and aug- 
mented by a huge Municipal Hospital for Con- 
tagious Diseases as well as a large institution for 
the Insane, actuated at By-berry in the suburbs of 
Philadelphia. The hntory of “Old Blockley 
from 1890 to the p r es ent time is within tbe kncwi- 
edge of moat of the profession today Tbe tre 
roendous influence which it has exerted upon the 
medical profession of America may be realized to 
some extent when one recalls that with the advent 
of this institution as an Almshouse there arose the 
possibility for clinical teaching of media oe with 
the founding of tbe first medical school in 
America. 

The physicians who founded the Lnivemty of 
Pennsylvania In 1765 were notably John Morgan 
and WITH am ShTppen, Jr Doctors Adam Kahn 
and Benjamin Rush joined them to form the first 
teaching staff of that institution. These men all 
received their training in Edinburgh and returned 
to Philadelphia to practice. Their teachings were 
absorbed by the younger men who benefited by 
tbe dlnkal experience gained at the Almshouse, 
and went forth to practice according to the pre 
cents and teachings which they had received 
colored as they were by the methods of caring for 
the sick, then in existence, and stimulated to 
better things by tbe defects ahsch they observed. 


It b not surprising that the graduates who 
poised through this early iostitutwn of fencing 
and who received tbdr medical experience In the 
wards of tbe old Almshouse should have been 
Inspired to organize new centers of learning, so 
that one may trace among the founders of 10 
of our large medical schools of today the names of 
men graduated from the University of Pennsyl- 
vania and Jefferson, and who Instituted In tbdr 
new schools tbe Influences received from tbor 
student days at “Old Blockley 
The “ Philadelphia Almshouse " his exerted its 
influence directly or Indirectly on the majority d 
medical institutions of learning in this country 
Later known as the Better House." and finally 
by the famffiar term of “Old Blockley it standi 
today in the majesty of two hundred yean as as 
historic beacon to light the path of medial 
progress under tbe formal designation of the 
Philadelphia General Hospital. 
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THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


I T u rather a novel compliment to Barling who i* 
professor of forgery In the University of Birm 
Ingham, to be lilted ai co-editor of a pediatric 
“ tvitem which must essentially be largely medical 
Forty-til author*, who are English with the excep- 
tion of one Canadian and several Americana, have 
collaborated in the production of Disease* of In 
fancy and Childhood' The two volumes totaling 
1758 page* are very compact in view of the fact that 
pediatric medicine and surgery are adequately cov 
ered. This la largely due to the fact that English 
medical authors seem to possess the desirable trait 
of omitting the tedious tables of statistics which 
clutter up so many American textbooks Added to 
this is a fluidity of style and sufficient injection of 
personality to add materially to the reader s 
enjoyment 

01 course, there occur minor differences in the 
approach to certain problems si compared to ideas 
prevalent in America. Citing an example Spence 1 
attitude that subjects of intracranial birth injuries 
usually die or recover without sequel* would be 
open to serious question in this country Nor Is 
I tames blanket endorsement of Dick serum and 
the minimising of the virtue of convalescent human 
serum in the treatment of scarlet fever acceptable to 
the average American pediatrician Among his five 
indications for surgical Intervention w acute mas- 
toiditis WUHams lists (1) pain fever or tenderness 
persisting 48 hours after onset of discharge, (a) 
cedema, and (3) otorrhcea persisting 4 weeks from 
the start. His viewpoint seems rather radical. 

Among its many virtues the work includes brfl 
bant word pictures of various dhucml entities. This 
applies particularly to the contagious As might be 
anticipated the sections on rheumatism tuoercu 
losis, and heart disease are exquisitely done. Sir 
Humphrey Rofleston s treatment of blood dyscraslas 
Is lucid ind understandable, when one consider* the 
confusion surrounding that topic at the present time 
Surgical entities discussed at length include deft 
palate hare-lip and orthopedic conditions. Psy 
chiral disorders of the nervous system is disap- 
pointing in that it would seem to retain an organic 
rather than the functional approach being 
adopted by American psychiatrists and pediatrists. 
The fault of overlapping discussion of the same sub- 
jects has obviously been studiously avoided except 
m the handling of pulmonary tuberculosis heart 
disease, and nutritional disorders of infancy 
».*5®^** °* i*t**»ct * 
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An appendix of 59 diversified radiograph plate* 
terminates this very worth while textbook. 

James H \\ ailace. 

F ROM the observations and experience gathered 
together from man y authorities upon the subject 
of gastro-enterology Arafa* presents what he con 
luler* the modem methods of investigating and 
treating problems Involved- 

In the first two chapters the author gives detailed 
methods of accurate history taking physical exarnl 
nation and radiological technique both of a normal 
and a pathological stomach, also be showi the value 
of gastric analyils and the various means and 
methods of examining the gastric contents The in 
strum cuts used and their value in securing a more 
direct view of the stomach are discussed. 

Chapter* IH and IV deal with chronic gastritis 
and peptic ulcer Various methods of making a dif 
ferectlal diagnosis of these conditions are discussed 
in full and methods of treatment arc suggested m 
dnding the general principles of the diet that should 
be correlated with the medical treatment 
The subject of intestinal disease Is opened with a 
discussion of the clinical physiology of the intestinal 
tract and its relation to the atomach and its func 
tlons. The same general plan of presenting what the 
author considers the most valuable methods of diag 
noils and treatment Is carried out. 

In Chapter VU1 is discussed cholecystography 
and duodenal intubation. The technicme and inter 
pretation of the results are given special considers 
tion Dr Knott has also given a discussion on the 
method of examining the contents of the duodenum 
Chapter IX covers a study of the pancreas, its 
clinical physiology and pathological lesions 

The chapter on simulation of the gas tro- intestinal 
diseases stresses the important fact that in order to 
study and treat diseases of the stomach and intes- 
tines intelligently one must bear In mind the man 
ner in which diseases of other organs of the body 
reflect their symptoms on the alimentary tract 
The last chapter is devoted to practical dietetics. 
A general discussion 1* given on food and the three 
principal c Lasses of food — proton carbohydrates, 
and fat A brief general discussion U gnen to the 
dietotherapy In gastric and intestinal disorders. 

The book is simply written should Interest the 
general practitioner and, for a quick review the 
student of gastro-enterology C J Baiboexa. 
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A VERY happy cotahinatjocL for dealing sden- 
tiftrally witii tins subject of football injuries b 
had in the collaboration of two men like St emu 
and Ph dpi 1 tinea the orta it not only a football coach 
and player but abo a surgeon, and the other an 
orthopedic surgeon, possesses the technical skill and 
knowledge peculiar to that snbiect 

The first chapter which dealt with training and 
physical equipment hai aome verr apt remar k* in It. 
Although enthoslajtic for football, the authors toy 
“ Player* who hart Injurie* should not be allowed to 
participate in either senmnage or a game If he 
rrm i~i*w 1 m tuch a fact from the trainer or One I~h (of 
doctor) ha not only does harm to himself, bat handl 
cap* hi* team " And again when an injury doe* 
not yield to accepted treatment within a reasonable 
time (under the doctor) the placer* may *eek men 
not well qualified to treat tneir injurie*, and fall 
victim* to quack* of rartou* sort*, and be rroaslv 
maltreated. Playen should not be allowed m any 
ca*e to ba treated outside, without con rolling the 
physician in charge The only way to control foot 
ball Injurie* is for competent men to have absolute 
charge of the Injuries «nti their treatment " \nd 
again “it i* a most annoying sight to see a number 
of coacbe* or trainer* yin king and hanllng at a 

K s leg in a blind enort to poll *oro*thing back 
ace a something with which they are entirely 
unfamiliar and utterly incompetent to handle, despite 
the fact that reduction Is usually a very simple mat 
Ur in the hand* of an experienced phyaldan " 


Smoking drinking , and senril Indulgence* are 
advised against. Rest, plenty of sleep conditioning 
exercises and physiotherapy properly supervised, 
are recommended. 

The bulk of the book b taken up with the (fifferent 
type* of Injuries. Motion picture films Ulnstrate the 
mechanism* by which most of the injuries are pro- 
duced. Anatomical and scientific descriptions *r* 
given of the parti Involved, and “skills” and tech- 
niques are outlined by which injuries can ba irgided. 
The author* lay great emphasis on the necessity cf 
Leepmg the parts of the body well under control 
during activity aa many injurie* are a cqui red by 
awkward player*, or player* 1 loafing." 

In ths case of riven injuries, diagnostic sign* and 
symptoms are pointed oat. Repeatedly the um of 
the v-ray b urged when In doubt, and consultation 
or treatment by ipeciaEsti b advised, ‘'pedal treat 
ment la then cm tEned for the different Injuries. The 
book b quite up to date, the latest approved treat 
ment for various condition* bring given as ia the 
caae of recurrent dislocations, tbe Nicola operation 
b tdvbed and has been done with sucres*. 

Finally, several tables of statistics on f ootba D in- 
juries *m deaths and careful analyib of them art 
given. 

The authoi* are not only to bo cmgratrlited 
upon their book, which is the first of 111 kind and 
should act as a textbook for coaches and trainm a* 
wdl si for phyaldan* interested In athletic Injuries 
but are also to be congratulated upon tbdr attitude 
of always keeping Tn mind that the Individual 
comes first, sod the athletics are purely secondary 
ilAacu* H. Howaxi- 
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TUMOR OF A SUBCUTANEOUS GLOMUS 

Tomedb. Glomique, Tom eur du Glomus Neuroityo- art Ariel Subcutaneous Painful 
Tubercle Anqio-myo-neurome Subcut anxoub Glgmal Tumor 1 

MICHAEL L. MASON SI D n FJlCJS amd ARTHUR U'ETL II D Chicago 


T HE tumor of the subcutaneous glomus 
13 a rare, but benign and interesting neo- 
plasm which most frequently occurs 
under the nails of the fingers and occasionally 
of the toes though It has been found in numer 
oua other locations of the upper and lower ex 
tremitles It is characterized clinically, by 
painful crises radiating from a small bluish 
tender, subungual or subcutaneous tumor and 
pathologically by a peculiar angioma like 
structure, nchly furnished with myelinated 
and unmyelinated nerve fibers The tumor 
is perfectly benign is removed with ease by 
surgical exasion, and has never been known to 
recur 

The tumor of the neuromyo-artenal glomus 
has been recognized as a distinct pathological 
entity only since the publication of Masson's 
study in 1934 Since that time a number of 
reports have appeared in the French literature 
and an occasional report (one each) In the 
Spanish, English, and German literature So 
far as we have been able to determine no such 
tumor has been reported, as such, In the Amer 
lean literature It Is not at all improbable, 
however as Grelg has suggested that the 
tumor has been recognized by its peculiar 
clinical characteristics and confounded with a 
neurinoma under the name of painful sub- 
cutaneous tubercle while pathologically it has 
gone under the designation of angioma pen 

Fro» LW •/ *»d tb* XvtHsta of StrmiTfT 
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thelioma, angiosarcoma false neuroma etc 
The ordinary laboratory methods in preparing 
and staining sections with hematoxylin and 
eosin would not demonstrate certain of the 
variable pecultanties of these tumors The 
peculiar clinical history gnes the necessary 
due since it is absent in the case of the usual 
angiomata and neuromata 

The following history illustrate* many of the sa 
llent feature! 0? the tumor 

J M., PaastTimt Memorial Hospital, Iso 15666 
The patient, a male ?6 yean of age, had entered the 
hospital for surgical treatment of a Dnpuytren s 
contracture While convalescing from the operation 
he requested that a imall tumor be excised from the 
left knee. He stated that the lesion had been present 
for 37 year* and followed a bicycle aeddent In which 
he had struck the knee on a steel rafl. He sustained 
a very painful contusion without however anylacer 
ation of the 1 kin and without any infection subse- 
quently The acute symptoms subsided under mas- 
sage and a liniment, but 1 week following the first 
Injury he fell striking the same knee Following this 
Injury the spot was very sensitive and painful for 
many weeks. After the acute symptoms had sub- 
sided a small bean-sized mass remained. This mats 
or tumor was extremely sensitive and tender as well 
as spontaneously palnfuL Daring periods of pain 
the patient thought the tumor was more bloc than 
during quiescent periods. If the tumor was struck 
there was a sensation m it like a bee sting and 
occasionally on standing erect there would be a 
sticking sensation In IL There had been no increase 
in size of the tumor since Its development however 
the patient had been able to reduce its size by mas- 

UMvcnftj SdwoL 1mA t Lb* e fl «tc»J iwlr, 

Soctft/ l*bc**rr t, !*J4. 
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up or pressure II tbe »Un wm drawn taut over It 
tbe tumor would appreciably dimmish In size only 
to rrjt»ln Hi original dlnKntiom within 14 boon 

Examination revealed a small blorsh dis- 
coloration resembling a thrombosed vessel jnst 
beneath the thin over the lower and lateral 
border of the left patella. The area was only 
slightly raised and palpation revealed a small 
mass about 3 millimeter* long elastic in con 
ustency and movable in all directions in the 
subcutaneous tissue* It was evident that we 
were dealing with an unusual tumor one hav 
mg some of the characteristics in appearance 
of an angioma and in clinical symptoms of a 
peculiar neuroma. There was however some 
dehnite physiological activitj of the mass 
periodic engorgement, compressibility with 
slow return to normal slie which did not quite 
bt In with either diagnosis. Despite the unu 
suil location a tentative pre-operative drag 
nosis of a tumor of an arteriovenous glomus 
was made 

Under local amesthesia the skin and aubja 
cent tumor was excised by Dr Allen B 
Kn navel Grossly the tumor was bluish red In 
color and definitely demarcated from the sur 
rounding tissues (Fig 1) and although its 
superficial surface seemed to be attached to the 
subcutaneous fat the deep surface separated 
easily from the underlying tissues There was 
seen a long thin vessel in the subcutaneous 
tissues over the patella which ran from above 
downward under the tumor to end in its lower 
pole 

The recovery following the operation was 
uneventful. Immediate!) following tbe ex 
tupabon of the tumor the patient stated that 
■11 the subjective sensations described above 
had completely disappeared 

Microscopic examination demonstrated that 
we were dealing with a tumor with unusual 
histological structure resembling that of a 
cavernous hamangkima but with certain dif 
ferences which at once confirmed our sus- 
picions that we were dealing with a glomal 
tumor 

Tbe tumor which measured approximately 
5 mfflimetexs in Its largest diameter was situ 
■ted in tbe subcutaneous tissue (Fig 9) It 
was surrounded by several layers of loose 
collagenous connective tissue fibers which 


however were not condensed mto a definite 
capsule 

It contained numerous smaller and larger 
blood vessels from small capillaries up to c 
slxe of a millimeters in diameter The) were 
lined with a tingle layer of endothelium mostly 
flat elongated cells which also assumed round 
or cuboidal shapes. Separated from this en- 
dothelium bv a few fine connective tissue 
fibers there followed a stratum of seven! 
layers of different cell types. In the minority 
of the vessels this outer cellular wall was com- 
posed of elongated cells with oval nude! (Fig 
3) In most of the others It consisted of several 
layers of large epithelioid cells with an oval or 
round well staining nucleus containing one or 
two sharply defined nudeoh The cytoplasm 
of these cefli remained dear and stained only 
faintl) with eosin Intermingled with these 
erntheltfnd cells were smaller more spindle 
shaped forms (Fig 4) Thar elongated nuda 
were darkly stained with hiematoiyiin or 
cresyl violet and from the scanty cytoplasm, 
processes were seen streaming from both poles 
of those fell*- Occasionally one might observe 
epithelioid cells embedded In a homogeneous 
matrix a picture resembling somewhat cart! 
lage formation 

In sections stained with Perdrnu s method 
(Fig 5) or van Gieson s method one saw t 
dense mesh work of fine fibers which encnpsn 
lated the epithelioid cells and which also 
formed coarser strands of fibere between the 
different vessel*. In diver stained prepars 
tsons (Davenport s method) one detected be- 
tween the connective tissue fibera isolated 
myelinated and unmyelmated nerve fiben 
(Fig 6) They entered between the eplthe 
bold ceils and could be seen streaming toward 
the Inner wall of the blood vessels. Occasion 
ally one found endmga In the form of small 
budi or a branching out into a fine mesh wort 
(Fig 6 a and b) At the outer periphery oi the 
tumor a large nerve fascicle was seen com- 
posed of mye lina ted and unmyelinated 

The tumor was a somewhat bizarre copy of 
a glomus coccygeum, or of tbe neuromyo- 
arterial glomus (Fig 8) of the subungual te- 
•ue or of the subcutaneous tissue of the 
extremities. Those formations represent a sv- 
ncras-arterial anastomosis (von Schumacher 
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Grosser Masson) which is characterized b\ 
the presence of large epithelioid cells replacing 
the media of the vessels such as have been 
described in our tumor (Fig 4) The sigmii 
cance of these cells has been frequently dis- 
cussed Older authors considered them to be 
glandular cells and accordingly thought the 
glomus coccygeum to be a gland with internal 
secretion Others described them as embiy 
omc smooth muscle cells which were able to 
contract, thereby decreasing the lumen of the 
vessels Since Krompecher’s histological and 
embryologica! studies of the human glomus 
coccygeum it appears more probable however, 
that they are embryonic rests of angioblasts 
mesenchymal derivatives which have ad 
vanced to the stage of efastoblasts They do 
not form smooth muscle fibers and they are 
not contractile, but they form on their aur 
face an elastic membrane, which is continuous 
with the membrane of the neighborhood cells. 
Such a meshwork. surrounding the epithelioid 
cells m our tumor could well be demonstrated 
in sections stained with Perdrau s method 
(Fig 5) It lends support to Krompecher’s 
theories 

The condensation and homogeneous stain 
fng of the tissue surrounding the epithelioid 
cells producing the picture of cartilage forma 
tion and which has been described above has 
also been seen by former investigators in the 
wall of normal artenes and has been found by 
Masson m hia tumors of the neuromyo-artenal 
glomus 

The second type of cells intermingled with 
the epithelioid cells, the dark staining cells de 
scribed above (Fig 4) sending out processes at 
both poles have suggested ganglion cells to 
some observers However we were not able 
to stain these cells and their processes proml 
ncntly in silver preparations though at the 
same time my eiinated and unmyelinated nerve 
fibers were well outlined in other places of the 
same section It Is possible therefore that 
those cells are merely somewhat darker stain 
mg shrunken smooth muscle fiber*. 

In summary one may state that the tumor 
described is a hyperplastic glomus which is 
diflcrentmted from the normal structure by 
its abundance of epithelioid cells and the ab- 
sence of regularly arranged layers of smooth 



Fla 1 Grot* appearance of tumor normal *l*e- Sketch 
theming the under turf ace of the akin with the mbcotancocu 
fat within which the tumor Uy embedded. The lower pole 
(at right) and the (uperftdal wrface were attached to the 
aubcutaneoui thauea, where** the upper pole and the deep 
wrface were but illahtly attached. Courting from above 
downward deep to the tumor wa* a long thfn blood vend 
which ended In the lower pole of the tumor 

muscle fibers Since it arises from a normally 
present structure one should classify it rather 
as an hamartoma or a hyperplasia than as a 
blastoma 

Such formations have been occasionally de- 
scribed m the literature though, as herein 
pointed out already frequently under a dif 
ferent histological diagnosis 

Attention was originally directed to these 
tumors by a report of a case by Barr6 in 1920, 
of extensive and violent sympathetic disturb- 
ances caused by a small subungual tumor of 
the left middle finger We arc indebted how 
ever to P Masson, of Strasbourg, for a careful 
study of the histology of the tumor and for the 
identification of its source Since the pubh 
cation of Masson’s first paper in 1924 a num 
her of other cases have been reported so that 
up to the present time 27 cases arc recorded in 
the literature To this group of 27 (which 
with this case can be brought up to 28) we 
have added 6 further cases (1 reported by 
Kolacxek in 1878 in his monographic contnbu 
tion on angiosarcoma, 2 reported by Kraske in 
1880 and 1887 respectively also as angiosar 
coma following the lead of Kolacrek 2 0/ 
Barri s cases reported in 1922, and Carsten 
sen s case of subungual angiosarcoma reported 
in 1927) which are probably the same type of 
tumor Greig in 1938 reported 3 personal 
cases and collected reports of 15 others He 
made the suggestion that it seemed probable 
that many instances of the subcutaneous pain 
ful tubercle mentioned especially by the older 
surgeons were in reaiit\ tumors of the neuro- 
myo-arterial glomus and recorded a number of 
such cases reported in the Edinburgh Medical 
Journal during the post century We ha\e 
made no attempt to collect case reports of 
subcutaneous painful tuberde, but there is no 
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doubt tbit »uch t *tudy would be rewarded b> 
(be finding of many gtomal tumor*. 1 

DaCocta s description of painful subcuta 
neou* tubercles certainly coincide* m many 
respect* with the clinical picture of these 
tumor*. 'Violent pain occur* in paroxysm* 
and radiate* over * considerable area of which 
the tuberde is the center These paroxysms 
may occur only once In many day* or manj 
time* In one day Pain 1* always developed by 
presaure and may be linked with spasm. 
Nerve fibrfOc are now known to exist in these 
tuberde*, a fact which was long denied 

Tie elm cal fiinory and physical findings in 
instances of tumor* of a subcutaneous gloroua 
are almoat always the *ame *o that once *een 
the condition should be eerily recognised. 
The patient may or may not gfve a hutory of 
trauma if such * history Is given the Imme 
diate effect! of the injury wul have subsided 
before the symptoms of the tumor appear 
The onset Is characterised by attack* of pain 
Hmifed to a certain area ot *Lm or to a finger 
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tip These painful attack# occur in crises 
wruch aa time goes on become more and more 
frequent and more and more severe At the 
onset there U u*uaD) no visible lewcra but 
later a bluish nodule make* its appearance *t 
the utc of the pain If the tumor is located 
under the nail the pain U especially ex era ait 
ing and may and often does radiate up tie 
arm to the neck and f*ce and ra*> even b 
volve the whole ride of the body The pam n 
described a* lancinating or a tabbing hi* * 
lewing machine needle paaring through tie 
finger (Barrt) or it may be burning hot io- 
frequently it i* worse at nlghL In *omo in 
»tance* relief may be obtained by Immem* 
of the hand or part In warm water and b 
some instance* told afford* relief Touch or 
pressure of the nodule sets off a erm* *° that 
the patient comes to live In terror of the 
tender *pot” and if the lerion I* on the hand 
the use of this member may be much Impaired 
The patient may be nearly driven to (li*trac 
tion the painful paroxyams may Interfere 
with sleep the general health may suffer many 
pound* in weight may be lost (* 5 kflogram* b 
a patient of Bonnet il and life mav be made 
•o unbearable that fuidde may be contero 
plated. The pressure of clothing over the *pot 
may set up a paroxyim and in the caae oj 
thigh tumor* the patient may carry the hanu 
in the pocket to protect the tumor from txl0 ' 
ma fProdanoffl So severe may the *yrop- 
tom* be that In a cn*e of Barrfi * a diagn"® 
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of cord tumor was seriously considered. Cun 
ously enough In Picard’s case the patient did 
not complain of any pain Changes in tern 
perature such as passing from a warm room to 
the cold outdoors may initiate a crisis while 
warmth may alleviate the pain 

Upon examination (in case of the subungual 
tumor) there will be seen beneath the nail a 
small bluish discoloration while the nail itself 
may be raised and more convex t h an normal 
There may be a slight linear deformity of the 
nail distal to the tumor An X ray examina 
tion of the finger may show a definite indenta 
tion of the distal phalanx. If the tumor lies 
beneath the skin there will be found a smooth 
rounded, bluish mass under the normal skin 
During painful ernes the color of the tumor 
may deepen (Greig) and become more blue 
The subcutaneous tumor may look and feel 
like a small thrombosed vanx There may be 
a slight rise in the local temperature of the 
part affected In a case described by Masson 
there was a Horner’s syndrome on the same 
side as the tumor 1 

There is nothing of any particular signifi 
cance known concerning the general etiologi 
cal factors m this tumor In about 40 per cent 
(36 2 per cent of cases in which the informa 
tion is given) of the cases there has been a 
history of trauma while in the remaining 
ones the onset has been spontaneous The 
condition is about equally distributed between 
the two sexes (18 female 14 male 2?) and the 
ages of the patients vary from 18 to 82 years 
The condition has been present for from 6 
weeks to 37 years before the correct treatment 
has been instituted though many patients 
have sought relief in vain for many years 

With one exception all of the giomal tumors 
so far reported nave been located on the ex 
tremities Of 34 cases of tumors in 21 in 
stances the tumor was located on the upper 
extremity 1 was located over the acromion 
1 1 on the lower extremity , and in 1 instance 
the location was not given Of the 21 involv 
ing the upper extremity 17 were on the hand 
and of these 14 were subungual 1 1 involved 
the palmar surface of a finger 1 the dorsal sur 



FI*. 4. Higher magnification of a blood yetael, demon- 
1 tn ting the endothelial lining and the «urroundlng epithe 
hold cot* with their large, oval, darkly i tamed nucid and 
Dodeoli and the faintly ttained cytoplaim Notice the 
nattered dark tfaining, spindle ahapea cell* with pnxene* 
radiating from both pole*. Light grcen-fuchaln Iron ham* 
toiyiln atain (Ma**cn • triple *taLn) X465 

face of the left index finger close to the nail 
and 1 lay m the palmar fascia Of the 4 
others affecting the upper extremity 3 were 
on the forearm and 1 was at the insertion of 
the deltoid muscle Of the n on the lower 
extremity 6 were on the thigh 3 on the leg 1 
under the nail of the great toe and i on the 
sole of the foot 1 Statistics show a alight pre 
do mina nce of the left side — 13 left ana 11 
right m 24 instances m which the information 
is recorded 

The tumor grossly forms a soft pink 
fleshy well defined usually elongated mass 
varying in diameter from 1 to 5 millimeters 
and in length from 3 to 12 millimeters, located 
wholly or m part in the cutis vera or in the 
subcutaneous tissues Not infrequently a 
small circular open mg the central artery is 
seen in the under surface The tumor may be 
easily shelled out of the surrounding tissues, 
and if it is subungual is seen to lie in a definite 
shallow concavity beneath the nail though it 
is not usually possible to demonstrate a defi 
nite capsule If a capsnie is present It Is proba 
bly developed as a secondary reaction of the 
surrounding tissues as suggested by Martin 
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and Dechamne and 1 b not infiltrated by tie 
tumor If the tumor li subungual the bone of 
the distal phalanx may be indented but Is 
not invaded Neighboring pacinian corpuscles 
may be flattened and compressed. 

The microscopic picture of these turnon re 
semble* more or less dosdy that given of our 
own case. Masson described two types of 
vessels differentiated by the cells which form 
their walls. In the first type a layer of well 
defined smooth muscle fibers foflowi the en- 
dothelial lining and the thin band of the under 
lying connective thane fibera. They pais grad 
uafly through transitional forms to epithelioid 
cells In the second type the more numerous, 
the inner layer of smooth muscle fibers is ab- 
sent and the circular ring of connective tissue 
Is directly bordered by layer* of epithelioid 
cells and onl> occasionally are isolated rami 
Seated smooth muscle fibers teen intermingled 
with these epithelioid c ells. The histological 
pictures of our own case give a good DJostra 


twn of this second type of blood vessels (Fig 
4) Surrounding the cellular vessel wall b 
a loose connective tissue containing numerous 
myelinated and mum donated nerve fibers. 
Masson states that these nerve fibers show 
intimate connections with the epitbetked 
cells. \\ e could not convince ourselves that 
such pericellular or endocdlular endings ex 
isted m our tumor \\ e found free endings be- 
tween the ep*theho*d cells or endings fit the 
form of bulbs or fine mesh works, but we did 
not see a direct continuation of cellular pnx 
esses with unmyelinated nerve fibers as de- 
scribed b> Maaion 

The relative amount of smooth musefe 
fibers, of blood vessels or of nervous dements 
may have been the decisive factor in former 
cases, in leading to the diagnosis of myoma 
hiem angioma or even neuroma. Dupont h*s 
inted out such varying histological pictures 
an analysis of three subcutaneous 
tumors. The presence of the epithelioid cell* 
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Fig. 6. Section* through tumor aufoed by 
Davenport * method for nerve fiber*, to demon 



b. 

»tnte myelin* ted «nd unmyelinated fiber*. x, In the kmtr part ot the 
figure within the Hghtiy it lined are* two myelinated nerve fiber* are 
»een croaalng at right angle*. In the left upper part leveral fine on 
myelin* ted fi ber* are teen next to a broader unmyelinated fiber which 
end* in a fine meahworfc (Xnoo) b Higher magnification of the un 
myelinated fiber* and the nerve ending described In a. Photograph wu 
retouched In order to bring out the finer detail* of the nerve endmgi 
(Xnoo) c, Tiro fine unmyelinated fiber* ending In bulb*. The fir*t 
impre*ilon 1* that the right fiber 1* the continuation of a fine proceai 
of the epithelioid cell next to It On clo*er examination it la found 
however that the unmyelinated fiber la only adjacent to thb cell and 
continue* It* coctm beyond. Photograph wa* retouched In order to 
being out the finer detail* of the nerve ending* (X 1600) 


forming the thickened wall of the vessels 
however should be decisive in making the 
histological diagnosis 

While all authors agree that these tumors 
are an arteriovenous anastomosis and hyper 
trophies of normal structures there is no 
agreement as to the significance of the nerve 
fibers and their endingB Alvarez Casco s and 
Costero look upon the tumor as of vascular 
and epithelial origin They do not believe 
that the nerve elements form an integral part 
of the tumor tissue but assume that they are 
normal nerve fibers which only accidentally 
have been entangled with the tumor On 
the other hand the presence of nerve fibers 
and endings in the form of bulbs and fine 
mesh works in our own tumor Is in line with 
the assumption of Masson and others that the 
nervous elements form an Integral part of the 
tumor which has to be considered as a unit of 
vascular and nervous elements. 

Such an assumption will dominate our con 
ception of the physiological function of the 
normal glomus Its significance is somewhat 


obscure From Its structure it is apparent that 
it has something to do with the circulation of 
the part. Sucquit has suggested that it mam 
tarns a constant capillary pressure while 
Hover and Bouceret believe that it acts in the 
maintenance of a constant local temperature 
a conclusion which is suggested by the fact 
that Grosser was unable to find these struc 
tuxes In reptiles Grosser suggested that the 
glomus under the control of the padman cor 
pusdes regulated the interstitial pressure a 
view to which von Schumacher subscribed 
Masson also felt that the close relationship of 
the pacinian corpusdes was of significance 
and that they exerted a controlling action over 
the glomus 

Whether or not there exists any func 
tional relationship between the digital glom 
era and the glomus coccygeus certainly a 
morphological similarity exists and Masson 
notes that the tumors which reproduce most 
nearly the structure of the coccygeal glomus 
are not those of the coccygeal glomus itself 
but those of the digital glomus 
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chlr g*4, iri, »j7 Fijura 6.) 

Tbc definite physiological effect! of these 
tumorsbwell Illustrated in the caseof Italian 
Stefan Popescu and Manneaco-Slatlna. There 
was a s m a l l subtmguil tumor of the right mid 
die finger which wai associated with the typi 
cal painful crises but beside* thia there were 
Increased feeling of warmth and Increased 
perspiration over the whole nght ride of the 
body Measurements of local temperature of 
the hand and forearm on each ride ihowed an 
increase of from o 5 to 1 degrees centigrade 
of the affected ride over the normal ride 
These vamtioni disappeared following opera 


tioc Andrt 1 case ihowed muicular atrophy 
of the thigh increased knee jerk on the in- 
volved ride *ome slight lessening of cutaneous 
sensibility and lowering of the local tempera 
ture. 

In this connection It should be emphjjiied 
that In our case compression of the tumor or 
in other word* emptying of the blood vessel* 
wai immediately followed by the duajxetr 
ancc of the feeling of Intense pain RefiTEng 
of the vowels, indicated by the reappearance 
of the bluish color of the tumor brought back 
again the painful sensation Such observi 
tloni suggested the Idea that the present 
exerted by the extended blood vessel* upoa 
the nervous end-organs described wu not 
conceived centrally as pressure but was per 
verted into a sensation of pain penetrating 
through the threshold of the normally mb- 
consemus level of such stimuli No pad wan 
corpuscle* or other end-organs coula be de- 
tected In the immediate environment of the 
tumor— the subcutaneous tissue which hid 
been removed during the operation Thb led 
us to the hypothesis that the sensation of pam 
originated within the tumor itself and wa* ok 
produced by a pressure of the enlarged blood 
vessels upon neighboring sensor}' end-organ*. 

The diagnosis of the glomus tumors *bouH 
be easil> made or at least suggested by a hu- 
tory such as has been outlined It would not 
seem unlike!} that with the recognition of tin* 
type of tumor man y unexplained cares « 
neuralgia and causal gia will find an explain 
tlon as witness especially the instances re- 
corded by Barrf. Particularly of interest b 
the case in which the patient herself had noted 
no tumor and wa* even unaware of a very 
definite trigger zone which set off the pam- 
ful crises. In Instances of the definite cutan- 
eous tumors In which the pain is known to 
arise the diagnosis should be made at tout 
tentatively if the condition of gkwnal tumor t* 
kept in mind. . 

The subungual turnon and other subungual 
conditions which may be confused seldom ^ 
ever present the painful crises or exquisite 
tenderness which characterize glomal turoor*- 
The acute or chronic Infections would sddam 
come into consideration The subungnu 
haematoma with a definite history of trauma 
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and acute onset does not present the painful 
paroxysms, while the pain which is present is 
distinctly worse on the first day and then 
grad uni 1} but surely diminishes The diffuse 
coloration of a large area of subungual tissues 
and the gradual changes in the color along 
with the fact that the blood slowly approaches 
the tip of the finger as the nail grows are suffi 
dent to distinguish this condition from glomal 
tumor A glomal tumor may follow a crush 
mg injury to the finger tip but if it does the 
pain and hemorrhage from the original trau 
ma have usually disappeared before the symp- 
toms start, and the symptoms have usually 
been present for a long time before the tumor 
becomes visible Once the tumor is visible the 
discoloration remains at the same spot of the 
nail bed and does not migrate with the growth 
of the nail 

Dnpuytren’s exostosis produces a bony 
subungual tumor usually of the great toe 
which displaces the nail It causes pain but 
does not lead to the typical paroxysms of glo- 
mal tumor An X ray examination will of 
course show the exostosis The X ray In case 
of a glomal tumor will frequently reveal a 
small shallow depression m the distal phalanx 

The subungual fibroma again does not cause 
paroxysms The subungual epithelioma and 
melanoma ma> also come into consideration, 
both of these however lead to ulcerative 
lesions without again the typical crises of 
pain 

The subungual angiosarcoma reported by 
kolaczek and Kraske and later by Carstensen 
we believe as does Hopf is really the glomal 
tumor The dinlcal history of the angiosar 
comata is identical with that of glomal tumor 
and the histological descriptions which have 
been published would certainly coincide with 
certain varieties of the angioneuromyoma of 
Masson 

The treatment of the glomal tumor is simple 
excision of the tumor mass No known medi 
cal treatment has any lasting effect upon the 
pains Temporary relief ma) be obtained m 
case of the subungual tumor b> cutting a 
wedge shaped section from the nail over the 
tumor or b> scraping or shaving off the nail 
over the tumor The pain however, returns 
as the nail again grows o\er the tumor mass 


Sis 



indicating the fint taro branchcm. *, Indicates the disap- 
pearing internal elastic membrane of the afferent artery 
a, a' and a indicate an apparent subdivision Into 
small lobules, each of which corresponds to a distorted and 
not ramified glomus artery Epithelioid ceil r un 
myelinated perivascular network, c Efferent capillaries 
m myelinated nerve fibers r sweat glands i cutaneous 
collagenous fibers. (Copy from the same article as In Fig 
are 7 — Figure 8 of Matson a publication.) 

The tumor can be removed under a local anes- 
thetic though it has been noted (Barr6) that 
the tumor Is difficult to anesthetize and ma 
mpulations during removal may occasion great 
In In a few instances the terminal phalanx 
s been amputated to remow the subungual 
tumor under the impression that a sarcoma 
was present However since in no instance 
has a glomal tumor been known to metastn 
size or to recur after complete removal this 
radical procedure is not necessary Some 
slight deformity of the nail ma) result from 
the operation but this is not a senous comph 
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cation and is more than compensated for by 
tbe immediate relief of symptoms. 

PROGNOSIS 

In the 54 cases upon which this report is 
based simple local removal was practiced in 24 
and amputation of the finger or distal phalanx 
In 3 In 5 cases the nature of treatment b not 
known though it was probably local exdslon 
In one case no treatment was instituted 
Twenty -seven of the cases have been followed 
for a longer or shorter tone In aD but one 
relief of symptoms was immediate and in 
none has a recurrence been reported In one 
instance fLortat Jacob) the finger was still 
painful but it was only a short time after 
operation and there has been no further report 
of tbe outcome in this case 

stncuAiV and covet esioxs 
A small subcutaneous tumor of the knee has 
been described which developed 37 years pre- 
vx)u*l\ following an accident Ever since the 
onset this tumor was extremely sensitise and 
tender as well as spontaneously painful Fol 
lowing extirpation of the tumor these sensa 
twni disappeared completely 
Microscopically the tumor was recognized 
as a hyperplastic glomus similar In its struc 
tore to the tumors of the nruromyo-arterial 
glomus which had been fint described by 
Masson in 19J4 
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EXPERIMENTAL STUDIES OF REPARATIVE COSTAL CHONDRO- 
GENESIS AND OF TRANSPLANTED BONE 1 

J DEWEk BISGARD M Ohaua Nebiaska 


T HE constant failure (in a senes of 19 
cases) of dechondralixed portions of the 
thoracic wall to regain normal p re -ope 
rabve skeletal ngidity led to an investigation 
of reparative costal chondro genes is From 

this investigation it was apparent that the 
costal penchondnura has relatively slight 
chondrogenetic function and that skeletal 
ngidity after resection of cartilages can be ob- 
tained only by artificial means such as the en 
grafting of bone 

In the 19 patients observed clinically costal 
cartilages had been resected from 6 months to 
2 years previously 

1 In 8 cases they were resected to gam the maxi 
mum collapse of the thoracic wall from thoracoplasty 
necessary to dose the very large tuberculoua pul 
monarv cavities. This degree of collapse was ob- 
tainable only by the resection of all skeletal tissue 
sheltering these cavities, and this included total re 
section of the upper three or four costal cartilages 
and In two instances a portion of the sternum aa well 
as the ribs overlying the cavities In each Instance 
a wide posterolateral thoracoplasty was supple- 
mented b> the anterolateral operation described by 
Alexander 1 in his treatise on the problem of closure 
of these very large cavities. 

3 In 4 cases costal cartilages were removed to 
gain an exposure of the heart and mediastinum 
3 In s cases resections were done to eradicate tu 
berculous or pyogenic chondritis. 

4- Massive resections were done In a cases with 
neoplasms involving the cartilages. 

In all of these cases the failure of the an 
tenor wall to regam ngidity not only perma 
ncntly deprives the underlying viscera of 
skeletal protection but also permanently per 
mlts paradoxical motion of the dechondralixed 
area If paradoxical respiration occurs over 
a large surface as it did in one case (extensive 
resection of a neoplasm) a moderate degree of 
cardiorespiratory embarrassment ensues The 
pliable antenor wall after anterolateral thora 
coplasty also complicates collapse therapy 
It makes it impossible to maintain the desired 
compression of the underlying cavernous lung 


without applying pressure (probably indefi 
mtely) by means of an especially constructed 
brace and pressure pad 

EXPERIMENTAL OBSERVATIONS 

To Investigate the cause of failure of the 
dechondralixed portions of the thoracic wall 
to regain skeletal ngidity and to obtain a 
method by which it could be restored, a group 
of expenmen ts was earned out on 6 dogs 
Since each dog was the subject of two or 
more expenments a logical presentation of the 
investigation makes it necessary to discuss the 
individual experiments m group sequence fol 
lowed by protocols of procedures carried out 
in each animal 

In all experiments total costal cartilages 
were resected subpenchondrially and the pen 
chondnal flaps were sutured together to re 
construct a tube which was either left empty 
or contained penostcal osteoperiosteal or 
simple osseous grafts The animals were 
killed at various intervals and the antenor 
half of the thorax was removed en masse for 
roentgenological and for gross and micro- 
scopic study 

Experiment 1 Simple decAondraUsatfon In each 
of 3 adult do^i one entire costal cartilage was re 
sected subpenchondrially and cancellous bone of 
both the sternum and the rib was exposed. Empty 
perichondrial tubes were reconstructed with a lew 
interrupted sutures. The wounds healed by first 
Intention and throughout the period of observation 
there remained slight depresalons corresponding to 
the areas from which the cartilages had been re 
moved These depressions moved paradoxically to 
a slight extent with respiration and did not offer the 
normal resistance of cartilage to pressure 

The animals were killed 44 03 and na days after 

operation and the anterior thoradc walls were re 
moved for stud) In no specimen was there palpable 
evidence of regenerated cartilage. Extending from 
the bulbous end of the rib to the sternum there was 
n ribbon of very pliable dense fibrous tissue measur 
Ing a to 3 millimeters In thickness. In the roentgeno- 
grams as Illustrated In Figure 4 j this tissue cast a 
shadow of no greater density than soft tissue Ml 
croscoplcaJH throughout its entire extent the tissue 
consisted of a layer of fairly dense fibrous tissue 


Wr tnAr Join. SpfcW coatikrnLlom to 
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Fk l. Do* jaG Postmortem roentgenogram erf th* 
anterior half of the thoracic *»U oi days «iltT cperatios. 
( ) Ths second ikkt cartilage and adjoining 6 erntiaxter 
«ei»ent erf the n& wtre resected Not* dWr of a iba 
derw of treater density than wrft tlsaoe. li) Second kft 
carUlagn esccted ana replarrd by small segmental costal 
transplants wltbcait perioatetnn, Note complete foion erf 
tocfindrjd rraftj and fadec <rf the graft* with ths Jlrrjw(*v 
Tbe omoo betweca nb and grafts atu a shs>dow c< less 
denrfty (3) Fourth n*ht eartQage and adjoining 6 ctxtl- 
tarter segment ol rib were rewetrd cnrtTWgs rreiared by 
witiT) costa) graft* dn o*d erf periosteum. Iodh-idual graft* 
ha fused together aad with th* Brrntnn rib tneanplrtriy 
regenerated 


approximately three or foor time* thicker than dot 
mal peridroodriom. In tenperaed at wfdefy separated 
Intervals, as illnstrated in Figure * there were small 
nests of esrtflag* ceOa givfng rise to verv small areas 
of newly formed flbrocartDace. New bone arising 
from the end of the rib had invaded tbe prrirhon- 
driil tube for a very abort distance only If at all, and 
that arising from the sternum had merely sealed the 
esneeflous space* which had been opened at opera 
tion 

Exptrimenl a Ratdlt* tj corlSa gs and aijalnlm 
ittmtul ef nb This experiment waa performed upon 
3 dogs aad la addition to total resection of cart! 
tapes approximately j centimeters of each adjoining 
rib was exdaed. Empty perieban drill tube* were 
reconstructed after the cancellous bone ol tbe ster 
Mm was laid bare Specimens acre obtained for 
ex a min ation ioi days after operation. In each In- 
stance there was roentgenological (Fig. j) grewa, and 
microscopic evidence that the rib had re gener ated 



Fig a A low-power photomicrograph erf a prrlckmdrbj 
bed ioi days after res ectio n erf cartilage. The perirka- 
drfara Is ttitw+i iKL-Wt than wrmil and Is raada vp erf a 
wida band orf falriy dense fibrous tissue cool* bln* (at Q 
a cniQ bland orf bhrocartllagc. 


partially up to, bat apparently not beyond, the peri- 
oat eopelcbondrial jnnctktL TbepericbwiarlaHabei 
had become bands of dense fibrous tissue conUfniag 
only a few small islands of fibtocartlUgt. 


In each of the five experiment* (Experi- 
menu i and 2 ) there was failure of the c«ixl 
cartUogca to regenerate after complete sub- 
peri chon drial reseetkm. Repair was effected 
almost entirely by dense fibrous tisane. The 
few minute nodules of fibrocartilage gave no 
rigidity to the tissue. New booe proliferating 
from tbe rib and sternum did not invade the 
perl ebon drial tube The tisaue was no 1** 
pliable than a atrip of fasda lata. 


Exptrimeut j PtrUdaal (JtdUU) Fife- 1 
dogs co*tal cartilages were resected and canee*®* 
boon at both the sternal and costal atrenutk* °" 
the bed was exposed. A flap of perfosteuai *** 
raised from the external surface of the sdWntat 
rib In each instance and was tamed upon a ped*o* 
into tbe pericboodrial bed. The free end wu •£* 
cbored to tbe periosteum of tbs sternum and 
edges of the psrkhcmdrfum were spprori mate d to 
form a tube enclosing the graft Nutrient P*dw** 
were preserved to give to the grafts the most fa'* 
i We dmumianct* for viability and oricopm***? 
The wounds bealed ptr ^riawsi aad tbo am***" 
were killed and tbe specimens obtained few examina 
tkiu 93 and 506 days alter operation. , 

Roentgcnolofimllv (Hgs. 3 1 and 4 /) 
morphologically in the gross, the fpcdnwra 
identical to those described In Experiment 1 
differed In microscopic appesuancs ody hy the pff" 
ence of a {very few scattered trabecula « 
formed bone in both specimens- This new bene 
undergoing absorption. 
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Although the penchondnal tubes contained 
a few islands of fibrocartilage and very occa 
sionally a few trabeculrc of bone the tissue had 
no skeletal ngiditj and was as pliable as the 
specimens obtained in Experiments 1 and 2 


Experiment 4 
experimci 


Costal 0 site per 10 steal g rafts Thu 
curried oat m 3 dogs. As in the 
previews experiments coital cartilages were resected 
subpenchond dally and cancellous bone of the ster 
num was exposed. From the anterior end of a rib 
a segment of approximately 6 centimeters was re 
moved with the periosteum attached to Its external 
surface. It was bisected longitudinally and each 
half was then cut into several small segments which 
were placed as grafts In the perichonarlal bed in a 
continuous chain contacting each other and the can 
cdloui bone of the sternum and of the nb In two 
animals the segment used for grafts was obtained 
from a rib of the opposite side and in one from the 
anterior end of the dechondraliaed rib The edges of 
the indaed perichondrium were approximated to 
secure the grafts firmly in place. The wounds healed 
per prlntaot. 

The specimens were obtained for examination at 
necropsy 44, 93 and r is days after operation The 
roentgenograms of each specimen showed a con tin u 
chi 1 shadow of the density of bone uniting the rib to 
the sternum (Fig 4 3) The grafts had become 
amalgamated so completely that they did not cast 
Individual shadows. To Inspection and palpation a 
continuous, hard, In das tic. Irregularly nodular 
plaque of bone firmly united the rib to the sternum, 
and gave solid skeletal ngldlty to each perichondria! 
tube. 

Sections were cut through the long axis of each 
specimen Including the sternum ana the anterior 
end of the rib With low power magnification (Fig 
5) the individual grafts were readily discernible. 
They were firmly united to each other and to the 
sternum and costal stump by newly formed compact 
bone which in moat instances formed a continuous 
cortex and bridged the medullary canals. Union in 
a few instances consisted of osteoid tissue which was 
only partially ossified. In gtneral the unions be- 
tween the grafts and the sternum and the grafts and 
the rib were firmer than those between the individual 
grafts. All grafts, as Illustrated In Figure 6 con 
tained some dead bone but consisted principally of 
new bone which had replaced the dead bone exten 
sivdj Some cancellous space* contained vascular 
fibrous tissue and otheri only cellular marrow Both 
oiteodasls and en chondral osteogenesis were In 
progress In large areas both within the grafts and at 
the sites of fusion. The resected costal segments had 
regenerated completely and In the one experiment 
with grafts taken from the costal stump the regen 
crated segment had established solid bony union 
with the fused grafts. 

Experiment 5 Costal osseous grafts tcUkoul pcrios 
***** This experiment was repeated five times In 3 



Fig 3 Do* 7*G Postmortem roentgenogram. (1) 
Third right cartilage was resected and a periosteal flap 
raised from the external surface of the rib and turned and 
sutured Into the perichondria! bed. Note that the density 
Is no greater than that of loft tissue, (j) Fifth right carti- 
lage and adjoining segment of rib were resected. Grafts 
from the latter devoid of periosteum, have fused with the 
sternum but have Incompletely fused with each other and 
with the re g e ner ated rib. 

dogs. It represents a repetition of Experiment 4 
with the exception that bone devoid of periosteum 
was used for the grafts. These grafts not only were 
resected snbperloateally bat also were scraped vigor 
crutly to assure complete removal of the cambium 
layer They were obtained from the anterior end of 
the adjoining rib for three of the experiments and 
from nb* of the opposite side for the 2 others. At 
necropsy 101 101 and 108 days after operation the 
specimens were removed for examination To palps 
tion and upon s ect ion the grafted perichondrial beds 
were made np of irregularly nodular, continuous 
cylinders of bone which rigidly united each costal 
stump to the sternum. 

In roentgenograms of three of the five grafted beds 
the macroscopic evidence of complete continuity of 
bone was not verified (Fin. 1 2 j* and 3 2) 
Some grafts were identifiable as distinct isolated 
segments while others had fused and lost Individual 
distinction In each Instance the union between the 
sternum and grafts cast thadowi of the denalt) of 
bone but that between the grafts and the costal 
stumps or regenerated ribs lacked bony densltj 

iOcroscopically, however there was In each spea 
men unbroken continuity through osteoid tissue and 


FI* 4 Do* 7lG IWmorttti roe-ntgrno*r«,m (i) Serrmd right cartlhee ni 
rejected *nd ■ pedtcfcd graft of pcriotUmn * u reflected fro® tbe external surface of 
the Kb and mtured Int the perichoodrial bed It* »hndc nr [* erf do greater dendty 
then that of aoft tleeoe. (l) Third left cartilage ru rrwctcd and an empty pcrf- 
cbondneJ tube ru rn-u*»trtrctrd. Not only toft Uaeue drnafty Cj) 1 owrth right 
rut ik I» and 6 centime ter •rgrorot of rib were tweeted with * Mrfp of perioetnnn 
adherent to the external toriece tiu* met wrfit tagitodlnally end cut into temU teg 
menu end ueed ee oeteoperkwteel umfu Note complete fmtion of ell graft* end erf 
graft* with sternum end regenerated rib 


newly formed trabecube of bone between *11 indl 
vidnal graft* end between the graft* end the iter 
rrum end the graft* and the rib. All graft* contained 
both old dead and newly formed bone. This pro: 
e*a of * boo rp tioo of the dead transplants and re 
placement by new booe had progreaied rery eaten 
dvely In nme segments and In otbera only moderate- 
ly Betwem grain odteogeneab appeared to be eery 
active and we* found to be principally eochon 
dral In type. Thera wai both nbrotu and ceflolar 


periosteal graft* of Experiment 4. Alio, 
fusion of the graft* to each other and to 
the costal stumps had prog rosed to a let*r 


These tramplant* devoid of periosteum 
showed distinctly lets absorption and less re 
placement by new bone than did the oeteo- 



. Waotndinal 


FI* 5 Low power pherfomkrograph trf a longitadmal rig. 6- V Hjb-pomer pfwtceckrogrxph trf *“t 
icctioc of the oateonerfcateml graft* (Fl* 4, j) ahomtn* an orteoperioateal graft shown In Figure x. 

•oOd bocy fodon erf graft* A aad B at C and ftraJon erf replacement of the old dead booe t of the gr*ft by 
graft A with Lha itmwrn S at D formed borne B by the piece** <rf creeping •abrfitaw*'- 
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degree, the union in a few instances being cf 
fected onlj bj sparsely ossified osteoid tissue 


THE PROTOCOLS 

j Dog 70G (Fig 1) Adult mongrel, weight 176 
kilograms. Operation December ag 193a ether 
innthaU necropsy April 11 1933 

Experiment 2 Resection of the second right cos- 
ts! cartilage md adjoining segment of rib 

Experiments Resection of the second left car Li 
lage with grafts of bone without periosteum. 

Experiment 5 Resection of the fourth right carta 
lage and adjoining segment of rib grafts of bone 
without periosteum. 

2 DogyiG Adult mongrel fox terrier weight 1 a 
kilogram*. Operation December 39, 1933 ether 
anesthesia necropsy April 11 1933 

Experiments a $ and 5 carried out as those m 
Dog 70G 

3. Dog 72G (Fig 3) Adult mongrel bulldog 
weight 14 1 kilograms. Operation December ao 
1931 ether anesthesia necropsy April 7 1933 

Experiment 3 Resection of the third right car 
Wage and Its replacement by periosteal (pedicle) 
graft 

Experiment $ Resection of the fifth right cam 
lage and adjoining segment of the fifth rib free grafts 
of bone withoutperiosteum. 

4. Dog 73G (Fig 4) Adult mongrel weight 14 6 
kilograms. Operation January 3 1933 ether anaes- 
theria necropsy April 7. 1933 

Experiment 1 Resection of the third left carti 
lage. 

Experiment 3 Resection of the second right carti 
lage pedicle graft of flap of the periosteum. 

Experiment 4. Resection of the fourth right carti 
lage and free osteoperiosteal grafts from adjoining 
segment ol the fourth rib 

5 Dog j( 5 Y Adult spltx, weight 17 kilograms. 
Operation September 15 1933 ether anesthesia 
necropsy January 7 1933 

Experiment 1 Resection of second right carti 
!*«*■ 

Flroeriment 4 Resection of third left cartilage 
and free osteoperiosteal grafts. 

6 Deg 17N Adult mongrel, weight 1*5 kilo- 
grams, Operation September ai 193a ether anas 
them necropsy November 5 193a 

Experiments 1 and 4 Ctmrd out precisely as 
in Dog i6\ 


DEDUCTION TROW STUD\ 

Constantly in the dog as in man there is 
failure of the cartilaginous portion of the tho- 
racic wall to regain skeletal ngiditj after costal 
chondrectomj The cause of this failure was 
investigated in animals because human ma 
tenal was not available for histological stud} 
In each of 5 dogs one costal cartilage was re 



Fig. 7 An oblique roentgenogram of the left bemithorax 
of a man 11 yeari of age. Four months previously the left 
third costal cartilage which contained a benign cartikjri 
nous tumor the siie of an Fmgilsh walnut was resected sub- 
perichocdrially A segment of the costal stump J centi- 
meters long was removed, split longitudinally and the two 
pieces were placed in the decboadralhed penchoodrial 
bed *0 that the space was completely spanned with en- 
grafted bone. Contact was made with the exposed can 
cellous bone of the sternum. 

In this roentgenogram note that a plaque of new bone 
has established oooy union with the regenerated seroient 
of the third rib and (probably) fibrous union with the 
» tern am. The line Indicated by 5 between the sternum and 
the newly formed bone Is Interpreted aa evidence of a pseu- 
doarthrosis. 

CCnkaUr this area has firm skeletal rigidity 

sccted and the penchondnal tube was recon 
structed At the termination of the expen 
ment these tubes had become ribbons of nor 
mall} pliable hbrous tissue with no palpable 
evidence of skeletal tissue However a stud} 
of numerous histological sections (cut both 
longitudinal]} and transverse!}) demonstrated 
the presence of a few small islands of fibro- 
cartilage within the thick layer of fairl} dense 
fibrous tissue Obviously chondro genesis had 
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played an almost negligible part In the repara 
tive process There was also no evidence of 
invasion of the perichondnal tubes by the pro- 
liferating new bone at the sternal and coital 
ends. In animals in which a segment of the 
anterior end of the rib had been excised with 
the cartilage regeneration of the rib was com 
plete but proliferation of bone did not extend 
beyond the penosteo- perichondnal junction 

In an endeavor to develop a method which 
would give the desired skeletal rigidity to the 
deebond rallied perichondrium three types of 
grafts were given experimental trial Pedi 
cled grafts of the costal periosteum were used 
and these gave rise to only minute deposits of 
osteoid tissue and new bone, apparently too 
meager in amount to contribute any rigidity 
which could be demonstrated upon gross ex 
animation. 

Segmental grafts of bone cut from ribs and 
enclosed within perichondria! tubes fused 
forming continuous rigid plaques of bone 
which In each instance united the rib to the 
sternum and gave skeletal rfgidit} to the thor 
acic wall Grafts with and without perios- 
teum were used Distinctly more new bone 
and firmer fusions developed from the osteo- 
penoiteal grafts 

To the author's knowledge this method of 
gaining skeletal rigidity b> replacement of 
costal cartilages with small segments of bone 
has never been used dmkaDy But upon the 
basis of the experimental data here presented 
clinical tnal in non Infected cases teems josti 
fiable The placement of costal grafts m a 
freshlj dechon dial lied bed is a relatively aim 
pie procedure and would add very little to 
operations involving resection of cartilages. 


COXCLtmovs 

1 The costal perichondrium of both nun 
and dog has verj slight or no reparative chon 
drogenctk function Supportive evidence 
from dimcnl observations and experiment si 
studies is presented 

2 New bone arising from the sternum and 
from the end of the rib did Dot proliferate for 
an appreciable distance beyond the penostco- 
perichondnal junction Proliferation from 
the regenerating segments also did not pro- 
gress beyond this point 

3 In the dog costal grafts to the peri choc 
drial bed become necrotic (either totally or 
partiall} ) absorb and are replaced by new 
bone 11 placed in apposition fuuon tain 
place between the individual grafts, the 
grafts and the sternum and the grafts and the 
anterior stump of the rib Bv this means * 
dechon dra fixed segment of the thoradc wtD 
can be given skeletal rigid! t> The best re- 
sults were obtained with osteoperiosteal 
graft*. 

4 Upon the basis of the experimental data 
herein reported dim cal trial of immediate 
transplantation of osteoperiosteal grafts to 
suitable chondrectamked pencboudrtal boh 
is recommended. 

Note. — Sure thk art Id* w»» toted tted fc» fwlCcittii 
the prtodpk hereto to ee itltj ted tuu been ftrea cfinkaltiw 
to 5 cate* by Dr. John Meander and Dr Caoenw " 

the Unh nitty « IDchLnn and to oat cate by the rata*- 
Tn Alexander’ > and lUljtt'r catet, the co*i»l beery tiu ^ 
plant* replaced cartiUfei which bad been rejected W** 
to cotkpae the anterolateral thoracic wall* orer latt* 
colon* cavitka. \ recent eo romm icitkc free Dr Her* 
itatn that ikrletal rlfkBty ba* developed In i d the ■** J 
patient* operated npoeu ■■ 

A brief report of the aatbor** cate ha* bee* ajpcaiw 
whh an ffinitrathe romtjmofram, ITfuro 7 
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THE ELIMINATION OF MORPHINE AND QUININE IN 
HUMAN MILK 

WILLIAM G TERWILUGER, HJD axd ROBERT A HATCHER, 1LD, Niw Yo»x 
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T HE extent to which therapeutic agents 
or poisons administered to the nursing 
mother are excreted in the milk has not 
been the subject of exhaustive investigation, 
and while our knowledge of the subject is 
meager, physicians are prone to attribute un 
explained illness of the nursing child to any 
poison which may have been administered to 
the mother We planned an extensive study 
of the elimination of various alkaloids In the 
milk of women, but circumstances beyond our 
control have interrupted the studies and we 
will report here the results obtained with only 
two substances morphine and quinine, one 
of us having previously studied the elimination 
of nicotine in milk (4) We began a study of 
the elimination of caffeine and expect to con 
tinue that investigation in the not distant 
future. 

Joachimovits stated that only occasional 
investigations have been made of the cxcre 
tion of drugs m milk owing partly to the 
difficulties involved, Reed stated that the 
elimination of drugs m the milk is unusually 
obscure, many of the investigations bong 
quite valueless He presented a bibliography 
of about 150 references Evans reported the 
death of an infant following the admmistra 
tion of 180 minima of Battley’s sedative to the 
mother during about 30 hours previous to 
nurmnp The child probably died from opium 
poisoning but the case Is reported m tnsuffi 
dent detail to permit of an accurate analysis, 
and there is no satisfactory evidence that the 
infant obtained the poison through the milk. 
Thiemich, whose paper is frequently quoted, 
performed no experiments but reviewed the 
literature He gives 59 references. Bucura 
stated that extremely few drugs have been 
found in the milk with certainty He ad 
m i n i stered tincture of opium codeine, and 
quinine to women, and stated that Professor 
Panzer was unable to obtain any of these sub- 
stances from the milk. Talbot stated that 
morphine had not jet been found in human 


milt . Joachimovits stated that traces of 
various substances fluoresce in human milk 
(quinine 1 40 000,000), which may be ob- 
served in the filtered ultraviolet light by 
means of the Hanauer analytical lamp 

Many of the alkaloids may be recovered 
almost quantitatively from milk when small 
amounts are present, and this fact influenced 
our choice of substances for the first senes of 
our studies 

The method used, with slight modifications 
Is as follows the milk is rendered alkaline by 
the addition of sodium hjnlrate (not for mor 
phine) or bicarbonate of sodium, it is shaken 
with from 10 to 20 times its volume of chloro- 
form previously depnved of alcohol (except 
for morphine), the nearly dear chloroform 
which separates after standing a few minutes 
is filtered, the filtrate is distilled, the residue 
is treated with a little dilute acid, this is sep- 
arated, rendered slightly alkaline with bicar 
bonate of sodium, and shaken with chloro- 
form, the chloroformic extract is filtered, the 
filtrate is evaporated, the residue is weighed 
and the a m ount of alkaloid in the residue is 
determined in one ol several ways. Small 
amounts of quinine — fractions of a milligram 
— may be estimated by determining the dflu 
tion which affords a reaction with Valser’s 
reagent (9) (a modified form of Mayer’s rea 
gent) equal to that induced by one part of 
quinine base m 1,500,000 of solution Mor 
phine may be estimated colorimetncally by 
means of Marquis’s reagent (3) 

CONTROL EXPERIMENTS 

Control experiments with cow’s milk in 
dicate that the greater part of o 1 milligram 
of quinine base may be recovered after adding 
it to 250,000 parts (25 cubic centimeters) of 
milk, that about 40 per cent can be recovered 
after the addition of o 1 milligram to 1,000,000 
parts (100 cubic centimeters) of milk, and 
that it can be detected in even greater dflu 
tions Morphine may be recovered and iden 
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tified In the purified eitmct after adding 4 
milligrams of the base to so coo parts (200 
cubic centimeter*) of coV* milk. \\ e report 
the actual amounts of alkaloid recovered In 
every case, but it is evident that the concert 
tratwn in the milk, was seldom sufficient to 
permit of an accurate quantitative estimation 
of that present but one may be certain in 
such cases that only negligible amount* of the 
alkaloid wttc present In the milk. 

MORPHINE (in htjuan ihlc and urine) 

Mr*. M M an adtflet, w bo reported that the had 
Ulan to grains of morphine sulphate dally entered 
the Woman * Clinic on March 1 % and from 8 10 
pan. of that date until 740 p.m of the next day the 
received a total of rot milligrams of morphine ml 
phate, the U*t Injection of 31 milligrams bring made 
a few ruinate* before deHeer? but them do»e* were 
Ineffective. Sbo w»i deDrered of a normal female 
baby weighing 3,380 gram* She enn tinned to re 
cel re 118 mflhgrami of morphine sulphate dally and 
the baby was pot to the b remit at 10 o dock, and 
again at 1 o dock, the day after birth 

In the meantime the Infant waa Irritable and cried 
much of the time. It waa reatkaa, yawned fre 
quently, had muffle* the body became rigid and 
the condition became worse untD the morning of the 
17th (about 60 boon after birth) at which time tbc 
Infant wu transferred to the department 0# pedi- 
atric*. The foregoing sign* a ere Interpreted a* tho*e 
o f addiction, espcdalty since they disappeared when 
the Infant received small doae* of morphine, later of 
tincture of opium Thi> U of especial intereat hi 
view of the part that paychlc influence* are com- 
monly supposed to play In the mechanism of addle 
don, since Rich psychic Influence* are evidently 
absent in the newborn. The Infant am tinned to re 
edve tincture of opium until It wsi discharged In 
good condltkm, 49 day* after birth, at which time It 
weighed 44*0 grama, a gain of 1,040 grama. 

A specimen of milk measuring 1 1 cnhlc cendme- 
tera wa* withdrawn on March 17 at which time the 
woman wa* receiving i*S milligram* of morphine 
sulphate daily by hypodermic injection. The milk 
wa* extracted with chloroform which contained 4 
per cent of alcohol by volume, the purified residue, 
which weighed 1 milligram, did not afford a trace of 
purple color with a lew drop# of Marquis'* reagent, 
indicating that ike mlTk curtained not more th«n a 
brace of morphine. A similar result wa* obtained 
from a total of 41 cubic centime ter* of milk with 
drawn at various times cm March ip. 

A specimen of urine measuring 71 cubic cent! 
meter* waa recrfvwd at the same time. This con- 
tained rather lem than }{ mlfflgTam of morphine. A 
1 peri men of urine collected cm March 19 contained 
crnly a trace of morphine, but 375 cubic centimeter*, 
obtained March »o cnnlalnea about 3 mllHgraini. 


Mr*. D received 16 mllHgram* of morphine ml 
phate hypodeniMtl cally at 10 30 p ul, April 17 4 
specimen of milk measuring 73 cubic centimeter* wu 
withdrawn the c*xt m owning after an Interval of ^ 
hour*. Of thli 13 cubic centimeter* wa* extracted 
in the usual manner The purified residue gave a 
questionable reaction with Alarquis * reagent, but 
It contained Dot more than a trace of moryMnc, If 
any 

QtnNTNT (in human mils:) 


Mrs. L. C. received 300 mflUgrami of tmlifine mi- 
phate orally at 1 so p.m. 00 April 4, ihortly after the 
breaata had been emptied. At 3x0 pjm, 4 cuUc 
centimeters of mflk waa drawn It yielded a trice ol 
quinine the concentration bring of the order of 
1 -400,000. The breaata were emptied 00 April 3 at 
6 so a m. and a do*e 0/ 300 mflUgram* of quinine 
sulphate wa* given orally an hour later At 10x10 
a.m, a specimen of milk measuring 18 cubic centi- 
meter* wa* obtained. This yielded about os* mlB- 
gram quinine bate, the concentration bring approxi- 
mately 1:900,000. Sbe received 300 mllhgriiii 0/ 
quinine sulphate orally at 10 13 ajn. and a speci- 
men of milk measuring 7 cubic centimeter* wa* ob- 
tained * hours and 13 minute* biter It yielded about 
0.016 mQEgram quinine beac, the concentratloa be- 
ing about 1 440,000. Fifteen cubic centlmetm ri 
mfl k wa* obtained at 4-00 p,m. 3 hour* after the 
preceding. It contained about the same total 
amount of quinine, the concentration bring aboat 
half that In tha previous apedmen. A *pedmen 
measuring 39 cubic centimeter* wa* obtained *t 
6 so p.m. an the faho sing day 31 hour* and 4$ 
minntes after the bat doae of quinine. The ertrsd 
yielded about 0.003 milligram quinine, which aorid 
Indicate the concentration of us.Coo/ooo butane* 
the method does not permit of the detectk* ol 
quinine In milk In such low concentration. It b ® 
tain that It contained somewhat more qufadn e tha* 
that, though not more than a trace. A ipedmei 
measuring 13 cubic centimeter* obtained 11 hear* 
later 43 hour* and 43 minu te* after the last doae, 
did not yield a trace of quinine. 

Mr* W„ 3 months pcatpartum entered the 
an * Clinic on April 1 Because of high blood pre »urr, 
which fell to normal with rest In bed. A ^caries 
of *6j cubic centimeter* of milk was obtained a 
6 so a m. on April 7 One hundred cubic centimeter* 
of thla extracted for a control experiment, g»** * 
negative result. Half an hour after withdraw lag t*J 
specimen, the patient received too mHhgiaaB« 
quinine sulphate by the mouth. A spedmeuof mux 
measuring 97 cubic centimeters waa obtai ned y * 
hour* later It yielded 0.037 mflUgrun 
base. A few mfnutes after the breasts had be« 
emptied, the received a second dose of joc 
grama of quinine sulphate by the mouth, and aiwr 
» boura and 43 minute* a specimen of milk ncawrtEg 
1*6 cubic cen timet era was withdrawn of thn 
cubic cen timeteri waa extracted. Thh ridded a^^ 
0.09 mJlbl gram, corresponding to o * mllBgtsin rn» 
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126 cubic ecu time ten of milt A ipedmen menrar 
mg 73 cubic centime ten was withdrawn 3 hour* 
later It yielded 0033 milligram quinine base. A 
specimen measuring 85 cubic centimeter* which was 
withdrawn 8 inrun and 45 minutes alter the admin 
Iitration of the quinine, yielded o 065 milligram qul 
nine base. A specimen measuring 265 cudic centl 
meters, obtained 19 boon and 45 minute* after the 
administration of the q uinin e was bluish in color 
and obviously very poor milk. Not a trace of qul 
nine could be detected m tM* or in another specimen, 
measuring 204 cubic centimeters, obtained 4 hours 
later 

Mrs. D One specimen of milt was examined be 
fore the administration of quinine as a control the 
results did not indicate the presence of a trace of 
quinine. Ten specimens were examined after the 
administration of 640 milligrams of quinine sulphate 
by the mouth at 9 30 am. on April 14 The first 
after an interval of 30 minutes (and including that 
secreted before the drug was given) contained only 
a trace. The second measuring 53 cubic cent! 
meters, drawn 3 hours after the first, yielded about 
1/20 milligram of quinine. The third fourth and 
fifth, drawn after Intervals of 6 }i,ia }4 and 20W 
hours after the administration, still contained the 
merest trace* and not a trace was found in ipea 
men* drawn after that A second oral dose of 640 
milligrams of quinine was administered at 8 30 a_m 
on April 17 A specimen of milk, measuring 46 
cubic centimeters, obtained iK bourn later yielded 
005 milligram quinine base. A second specimen 
measuring t6 cubic centimeters, obtained 3 hours 
later contained q uinine In much lower con centra 
tion and a specimen measuring 75 cubic centimeters, 
obtained 21# hours after the second dose of quinine, 
did not yield a trace of quinine. 

The results in this study indicate that the 
excretion of quinine in the milk reached its 
maximum about 90 minutes after the oral 
administration 


TABLE L SUMMARY OF CASES 

The volume of the mfik withdrawn, tho doee adminis- 
tered, the Interval following before the milk was obtained 
and the amount of the drag recovered. 



Mrt L JL Six specimens of milk, including one 
control, were examined. The patient received 640 
milligrams of quinine sulphate orally at 10 15 a m. 
on April j 8 A specimen of ai 5 cubic centime ten 
of milk obtained 3 hours and 15 minute* later 
yielded about o 02 milligram quinine a second sped 
men of only a cubic centimeters obtained 6 hours 
after the administration of the quinine, waa not 
enough for a satisfactory examination, but not a 
trace of quinine could be detected In 1L A third 
ipedmen measuring 11 cubic centimeters obtained 
19 hours and 45 minute* after the administration of 
T^nlne, yielded only a trace of quinine. At this 
time a second dose of 640 milligrams of quinine sul 
phate was given a* before. A specimen of 11 cubic 
centimeters, which yielded 0,01 milligram of quinine 
base was obtained 3 X hour* later Another sped 
men of 10 cubic centimeters, obtained 3 hours later 
yielded about 0016 milligram. As the supply of 


milk wa* poor tho observations on this patient were 
discontinued. 

Mrs. E. S received 640 milligrams of quinine 
sulphate by the mouth at n 30 ajn. on May 10 
following a stillbirth. A sped men of milk measuring 
26 cubic centime ten obtained a )4 houra later 
yielded approximately 0.006 milligram quinine base. 
A second specimen, measuring 13 cubic centimeters 
obtained 4 hour* later yielded about o 01 milligram 
of quinine. A third specimen, measuring 28 cubic 
centimeters, obtained 12 hours later and one meas- 
uring 30 cubic centimeters, obtained hours 
later *3 hours after the administration of quinine, 
contained only trace*, and the last specimen meas- 
uring 27 cubic centimeters, obtained j 6X hours 
after the administration did not yield a trace of 
quinine. 

Mrs. A. was delivered In the seventh month be 
cause of a placenta pr*via at which time 600 cubic 
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ctntlmeiere of blood «ri* lost. The observatkms 
were ttarted 5 daj ■ liter Seven *pedm«o of mfli 
were examined, Indiidini a cootrol which was drawn 
before the g nlnln n » u liven, tud which wn Dey» 
tlve The patient received 640 milligram* of quinine 
*ulpbate orally at 8ax> wjn on May it) Tbc milk 
measuring 55 cubic centimeter* obtained 1 hour* 
liter yielded ibout <xoi mfUigram quinine bare 
mother specimen, measuring ii cubic centimeter*, 
obtained 4 hour* Liter contained about the *ame 
amount, but not a trace of quinine coaid be detected 
in a ipedinen, measuring 80 cubic cmtimetcra, ob- 
tained i a hour* after the admin btratfon of the 
quinine A second dose of 640 milligram* 0 i Quinine 
fulphate waa adminiatered at 8x0 a m. on liar 31 
The milk, measuring go cubic centimeters, waa ob- 
tained a boon later and a second specimen ineasur 
inf aS cubic centimeters, was obtained 6 boon after 
tbc administration of the Quinine. Etch yielded 
about o 03 mlflifram of quinine bare 

8UUUASY 

x Morphine may be extracted from 50 000 
parti of milk and identified with certainty 

1 A woman addicted to morphine gave 
birth to an apparently addicted bat other 
wise normal. Infant, which developed normally 
during the administration of sma ll doses of 
morphine or opium during 49 day* (and pre 
sumablv after withdrawn!) 

3 Not a trace of morphine ccrald be de 
tected in the milk, of a woman addicted to 
morphine. 

4 A fpeamen of milk drawn from a normal 
woman 7 bourn and 30 minutes after the 


administration of 16 mQIlgiami of morphine 
sulphate, may have contained a trace of 
morphine 

5 Quinine may be detected In 1 500,000 
parts of milk but the amounts pres e nt fa very 
low concentration tlrghtly exceed those actu- 
ally recovered. 

6 Five doses, each of 300 milligram* of 
q uinin e sulphate were administered orally to 
two women and seven doses of 640 milligram* 
were given to four women. Traces of qamine 
could be detected in the milk in every cate- 
in one instance in that drawn 30 minutes after 
the administration. None was found In milk 
drawn as late as 34 hour* after the adminis- 
tration of the quinine. 

7 The amount of quinine secreted in the 
mother’s milk is too small to have any in- 
jurious effect upon the mining infant 
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STRICTURES OF THE RECTUM DUE TO LYMPHOGRANULOMA 
INGUINALE 1 
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C "d PHOGR ANTJLOM A inguinale was 
described as a venereal disease in 1913 
by Durand Nicolas and Favrc Its 
entity was proved by Frei (14) in 1935 when 
he discovered the intradermal test called 
since then the ‘Frei test 0 / the extensive 
literature on this affection I wish to call atten 
tion to the thesis by Phjlactos m 1922 the 
monograph by Fischl in 1927 and that of 
Helleratrom m 3939 Of papers wntten m this 
country I wish to mention those of Pardo- 
Costello in 1926 of DeWolfe and Van Cleve 
and Sulzberger and Wise In 1932 
This so called “fourth venereal disease 
deserves senous attention b> the medical pro- 
fession particularly surgeons proctologists 
and also gynecologists not because of the per 
sistent inguinal adenitis with its discharging 
sinuses which occurs mostly in men but 
rtuunlj because of the involvement of the 
deeper situated pelvic glands the iliac hypo- 
gastric, and perirectal glands which leads to 
involvement of the rectal walls and Snail) to 
stricture 

In this paper I am trying to prove that a 
certain group of rectal strictures which for a 
long time has been baffling surgeons because 
of its obscure etiolog} is due to a previous in 
fectlon with the lymphogranuloma inguinale 
virus 

ESTmOidtKE BVpniLOWE ANORECTAL 
The problem of this type of stricture is in 
separable from the problem of * esthiomine ’ 
which was described m detail for the first tune 
b> Huguier In 1848 It consist* of obstinate 
chrome ulceration of the vulva associated 
with elephantiasis and sclerosis of the vulva 
the anal region and the rectal wall the latter 
involvement producing anal fistulas and rectal 
strictures. Fournier who considered the rectal 
involvement the mam feature of the svn 
drome described it m 1875 under the name 
of * syphilome anorectal behenng it due to 


the earl> tertiary stage of syphilis In his 
detailed description the following features 
are characteristic of this type of rectal 
stricture 

(1) In about 90 per cent of the cases involve 
ment is seen when al read) degenerated into 
stricture Due to the painlessness of the affec 
tion in the earl) stage the patient seeks medi 
cal advice at a late period of Alness and the 
eari> stage has never been observed. The 
stricture is preceded by infiltration of the ano- 
rectal wall with a neoplasm the initial struc 
ture of which is unknown and which changes 
into fibrous tissue producing the stricture 
(a) First there are changes m the rectal wall 
without an> changes m the mucosa later the 
mucosa is also involved and becomes infil 
t rated and ulcerated (3) The most favored 
location is the ampulla of the rectum more 
rarek the region of the sphincter Fournier 
never saw involvement of the rectum abo\e 
the ampulla m this type of stricture It ex 
tends 4 to 6 centimeters vertically sometimes 
as much as S centimeters and involves the 
whole circumference of the rectum (4) Frc 
quently both anus and rectum are affected 
with or without anj interspace of healthy 
rectum (5) The affection is rarely influenced 
b> antisvphllitic treatment because of the 
advanced age of the process and the late 
administration of treatment. (6) This affec 
tion occurs much more frequently in women 
than in men which fact was also mentioned b> 
Huguier (7) Pathologically it is a hyper 
plastic inflammation of the rectum (8) The 
symptoms consist of difficult defecation 
rectal purulent discharge with or without 
admixture of blood and of modification of the 
caliber of the stools Frequenth pus is dis- 
charged from multiple fistulas (9) The affec 
tion lasts mam sears although the exact 
onset is unknown because of the fact that 
svraptoms are produced onls in the advanced 
stage 


am r«U5 arVrtan wowl U «W» t*pa W tS* irtlwr it tlx *cfcwi*c nfcQjH «l ifc* l «i Jaw M*dfcwl 
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Exactly the tame type of stricture was 
described many years previous]} by the 
Danish surgeon Larsen who in 1849 reported 
3 cases of hyperplastic infiltration of the 
rectum one of which had a vngmo rectal fis- 
tula Because these patients were prostitutes 
affected with syphilis Larsen considered this 
disease to be the cause of the stricture 

ETIOLOGY or ESrmOntNE AND 5YPHILOUE 
ANORECTAL 

Vi this syndrome was found mostly in 
prostitutes, not only syphilis but also gonor 
rhrea and ulcus roolle were thought one tune or 
another to be causative factors Also tuber 
culosis frequent trauma, and banal infection 
were considered by some the etiological factor 
Because of the resemblance of the rectal affec 
Lon and its frequent association with the 
ulceration and elephantiasis of the genitals 
and the anal region the same etiological factor 
was considered for both Fabry in his mono- 
graph on ulcus chronicum vulvae et an I 
(esthkrmine) gave a detailed chronological 
history regarding the discussion on the 
etiology of this affection From the mare of 
opinions an important factor stands out men 
timed by man) investigators and still today 
considered of tint importance m the causa 
Lon 0/ the affection ated above name!) the 
previous total extirpation of the inguinal 
lymph nodes or their destruction due to in 
nnmmafinn and sclerosis. The first who intro- 
duced this factor into the discussion was Koch 
of Jadassohn s clinic. The other point worth 
mentioning b the quesLon of syphilis as the 
cause of those conditions. In this connection 
there should be mentioned Bruhns Zider and 
Jerafld (ia) who demed that there U any 
proof for syphilis to be the cause. The latter 
particularly pointed out that in a great num 
her of patients it was impossible to detect 
syphilis, that the microscopic examination of 
the tissue did not show any syphilitic changes, 
and that antisyphllltlc treatment was not 
efficacious. According to Jerafld syphilis was 
not more frequent in the history of these pa 
dents with rectal stricture than m other vene- 
real and pseudo venereal patients. Jersild 
elaborated and brought to a culmination the 
opinion which was frequently expressed In the 


history of the etiology of the above described 
syndrome, namely that it is due to a disturb- 
ance in the lymphatic circulation He pointed 
out that in 60 to 70 per cent of the cases there 
was a coexistence of elephantiasis vulv® and 
syphflome anorectal It is to be assumed 
therefore that rectal involvement is also of 
dephantiastlc nature, which is confirmed by 
the chnical resemblance of the affected tissues 
in the genital, anal, and rectal regions, and 
also bv pathological examination of erased 
tissue In all these regions. Jersild employed 
the term elephantiasis genlto-ano-rectale 
which is frequenth designated in the French 
literature as the Jerafld syndrome. 

Jersild called attention to the fixed loralin 
Lon of the hyperplastic infiltration and of the 
resulting stricture. For a complete explana- 
Lon of the pathogenesis of the rectal stricture 
he utilised the findings of Gerota, of the 
WaJdeiTr laboratory In Berlin, who nnpha 
sired the following important points (0 The 
nno-geru to- inguinal lymphatic system com 
muni cates with that of the rectum by multi- 
ple anastomoses. (3) In the lateral wall of the 
rectum direct!) on the tunica nmsculans, be- 
tween the latter and the fascia recti pro- 
pria, extending from Immediate!) a bore the 
insertion of the levator anl muscle at the 
rectum up to the level at which the peritoneum 
reaches tLe lateral wall there are situated si 
to eight lymph glands which receive the 
lymph from the lower portion of the rectum. 
These glands were discovered b) Gerota and 
are therefore called anorectal glands « 
Gerota. 

These findingi explain the diversion of the 
lymph flow toward the rectum in case of 
obstruction of the lymph ways leading to the 
inguinal glands. They help a bo to undrt 
stand why infectious agents, in case of ob- 
struction in the ano-geni to-in guinaJ lymph 
system will invade riba anorectal glands of 
Gerota These may then become inflamed 
and a posterior” obstruction may be added 
to an anterior” cme The region situated be- 
tween these barriers” will of course sufler 
from chronic lymphostasla. 

Jerafld brought out the interesting fset that 
the extension of the rectal involvement in the 
■o called typhflome anorectal corresponds to 
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that part of the rectum along which axe 
situated the glands of Gerota and the vessels 
collecting the lymph from the rectum below 
the insertion of the peritoneum The lymph 
vessels which leave the rectal wall above the 
insertion of the peritoneum direct their flow 
not to the glands of Gerota but to the raeso- 
recial lymph glands which are not affected 
and therefore there is no reason for the rectal 
wall in this location to become infiltrated 
In case the inguinal lymph glands or their 
lymph trunks are involved the external gem 
talia will suffer from the stasis When the 
obstruction takes place m the lymphatics of 
the perineum the external genitalia may be 
exempt from the results of stasis This would 
explain the presence of rectal without genital 
involvement It would explain also the loca 
tion of the stricture at the upper edge of the 
rectal infiltration for the anorectal glands of 
Gerota are most numerous immediatel> be 
neath the peritoneal pocket It explains to 
Jersild also the fact of the predominance of 
those stricture* m the female sex for the geni 
t&l lesions m women are most frequently situ 
ated at the posterior amumssure the poste 
nor parts of the labia majora and at the in 
trmtus vagmar all regions the lymphatics of 
which anastomose abundantly with the anal 
lymph plexus According to Jersild a com 
binatkm of factors must co-operate in order 
to produce elephantiasis obliteration of 
lymphatics in a sufficiently extensive degree 
the presence of very few collaterals and an 
infectious agent of a special nature which in 
1930 was still unknown to Jersild 
While the majority of investigators have 
gradually come to agree that the etiological 
factor in the production of those rectal stnc 
ture* is to be found in the disturbance of the 
lymphatic flow there t» confusion and un 
certainty about the nature of this infectious 
agent At one time Jersild believed that the 
agent of ulcus molie was responsible for the 
destruction of the inguinal and other glands 
leading to stasis elephantiasis, and stneture 
The divergence of opinion as to the infectious 
agent coincides with the uncertainty and the 
divergence of opinion as to the etiology of the 
special type of inguinal adenitis which was 
called previous!} strumous bubo’ or ‘ch 


matic bubo ’ and which was fin all} found to 
be caused b> the virus of lymphogranuloma 
inguinale 

This uncertainty and confusion about the 
etiology of those conditions described above 
as esthiom£ne syphilome anorectal etc , came 
to an end when Frei (15) suggested m 1937 
the possibility of those conditions being due 
to the virus of lymphogranuloma inguinale 
Frei and Knppel then proved this assumption 
by a positive Frei test m a number of cases of 
obstinate ulceration of the vulva associated 
with elephantiasic hypertrophy of the vulva 
anus and rectum Since then numerous 
reports m the literature appeared confirming 
the above (Barthels and Biberstem (3) 
Kieeberg Fischer and Schmidt LaBaume 
Jersild (33) Lutz Loehe and Rosenfeld 
DeWolfe and Van Geve, and others) Jer 
sild agrees with Frei and others that the large 
majority of cases of elephantiasis anorectale is 
due to lymphogranuloma mguinale Like Frei 
he is of the opinion that not every such case 
1* the result of previous infection with lympho- 
granuloma mguinale although the frequent 
association of those conditions with lympho- 
granuloma mguinale seems to speak for abso 
lute dependence 

The connection of the gcnito-anorectal 
syndrome with lympbogranifloma inguinale 
was proved also m many other ways Meyer 
and Rosenfeld excised a granulomatous 
growth of the labia minora in a case of es- 
thiomine inoculated it into a guinea pig and 
proved the pathological resemblance of the 
resulting mass with lymphogranuloma in 
gutnale tissue 

Reiss showed a typical lymphogranuloma 
inguinale infection in the partner of an esthlo- 
mine case Nicolas, Favre Lebeuf and 
Charpj obtained a positive Frei reaction in 
lymphogranuloma inguinale patients with an 
antigen prepared from the pus of a fistula 
from a patient affected with the anorectal 
syndrome Ravaut, Levaditi LambUng and 
Cachera inoculated guinea pigs with the ulcer 
ated growth from the anus and rectum and 
transferred from them the infection success- 
ful!} to monkeys producing lesions like those 
obtained with lymphogranuloma inguinale 
virus 
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Locbc and Rosenfdd inoculated & monkey 
wtmercbrally with a piece of a tumor like 
growth of a labium minus from a patient with 
esthkrmtee and the extract of the monkey 
brain gave a poiitive Frti reaction In two 
lymphogranuloma inguinale patienta- 

BENIOW RECTAL BTXICTTJRES 

It is of Interest and significance that the 
type of rectal stricture mentioned above 
resembles in many respects the conditions 
described in the literature under the name of 
benign'’ or Inflammatory strictures of 
the rectum. The uncertainty about the et\ 
ology of these strictures equaled until lately 
the uncertainty about the etiology of tli 
strictures associated with the above described 
syndrome of esthiomine and syphflame ano- 
rectal. This uncertainty is expressed even In 
the most recent textbooks on diseases of the 
rectum. 

Also for this type of stricture all kinds of 
infection, particularly venereal infections were 
thought to be the cause. Buber found rectal 
cooorrhceft in *5 per cent of prostitutes af 
meted with gonorrhoea Podcben only in 10 

petf cent. Baer of Hetxbejjner’s dmic, how 
ever found In 163 cases of rectal gonorrhoea 
only one stricture. Hayes also maintains that 
the probable source of rectal stricture Is pra- 
orrheea. In 78 cases of rectal stricture he 
found that 34 patients were affected with 
gonorrhoea. 

Also tuberculosis was considered as the 
cause of rectal stricture. Ruge, however 
found among 18 histologically examined stnc 
tares only once typical tuberculous changes 
Schroner Bienert found among 14 cases j 
in which tuberculous etiology could he 
considered. Bartbels and BUxreteln (j) 
found 1 case among 14 strictures In which 
tuberculosis could be considered bat the 


histological examination did not prove tins 
assumption 

'Hie majority of authors considered syphilis 
aa the cause of the benign stricture.” Mum- 
mery however expressed the opinion In 1914 
that syphilitic stricture U exceedingly rare. 
Tbe presence of syphilis in a patient with 
rectal stricture does not necessarily mean that 
the lesion Is due to syphilis. According to 
Mummery the statement that tertiary syphi- 
lis was the most common cause has bem 
copied from textbook to textbook. Forty 
years ago It was customary to ascribe to 
syphilis most of tbe chronic lesions of the 
body of uncertain origin He was unable 
to prove that uphills caused any of the rec 
tal strictures which he saw at St Mark’s 
Hospital in London Out of many thou- 
sands of cases of rectal stricture at this hos- 
pital only two or three were recorded u 
svphBJrtc. 

Kalkt found among 75 case* of rectal stnc 
ture 39 with a positive Wood Yv anermsnn 
teat, and he remarks that tins figure b 
higher than that secured from similar sodri 
and ethnic groups not affected with proctitis." 
According to Barthek and Biberstcfn stnc 
ture is a rare complication in syphilitics, Thrt 
quote Schede who found among 18 000 syphi- 
litic women only one rectal stricture 

Schreiner Bienert. found Inflammatory stnc 
turn* hi women leading a loose life but be 
nevertheless denies rvphflis as a cause. In 
those patients who had syphilis he oeta 
found any syphilitic changes In the rectal 
tissue 

In 1923 Buie reported an onalyih of *$* 
case® of benign rectal stricture which were ob- 
served at the Mayo Clinic from 191* to I ? 1 * 
and found that 53 cases hsd some evidence 01 
having or having had syphilis. Bide, there- 
fore, denies syphilis to be the cause* Accord- 
ing to him the strictures are probably doe to 
extensive and often repeated operations whim 
were performed in attempts to eradicate h*- 
tukms tracts. 

The following features were noted by Buie, 
which are of Interest when compared with ti* 
already mentioned description of the *tnx 
turea by Fournier Tendld and others in the 
syndrome of syphikrtne anorectaL" 



BLOOM STRICTURES OF RECTUM DUE TO LYMPHOGRANULOMA INGUINALE 831 



Fir, t The lymphatic* of the umi rad rectum rod thdr 
relation to the lymphatic rntem of the peM* «od Inguinal 
region (\ Sensha) t Aorta abdcxmuali*. a Arteria 
Iliac* comment* d«t»- 3- Altai* lilac* extern* deatr*. 
4. Glaaduln 01*00 Lnfenore* J and <5 GUodul* fa 
rufaaie* 7 Vaxa lymphatic* fagufaxlia medUlia. 8 Vitt 
lymphatic* h*Hrkwrho*dafai inferior*. 9 Vasa lymphatic* 
hiemorrboicUii* media. // V*x* lymphatic* i*ct*H* 
media, it Vaa* lymphatic* laoaii* utetall*- 13 Vam 
lymphatic* ucniia xuperiora. 14 Ampulla recti. 



Fw % Show* the cloae oxmectioo between the lym- 
phatic* of the raocoaa of the ampulla and the anal portion 
<£ the rectum (Y Semfaa) r \ ax* lymphatic* fuetnor 
thoidaU* mpcrkua. t Artena h*rncrrboidJtU* ttrpenor 
j. Ampulla reed. 4. Lymph network and nodule*. 


LOCATION 


In Buie » cases there were mo women and 


From Table I it is seen that the greatest 
majority of strictures were located within the 
lowest 10 centimeters above the anus The 
fact that 53 cases suffered also of ulcerative 
colitis m&v probably partly account for the 
43 cases which showed involvement of the 
entire rectum and the 5 cases of involvement 
of the rectum and sigmoid These probably do 
not belong etiologically to the strictures con 
sidered in this paper These findings in regard 
to location of the stricture correspond to those 
of Perrct u ho noted in 60 cases of benign stnc 
ture the following localization anus 4 cases 
below 6 centimeters 3a cases 6 to 9 cent! 
meters 14 cases and at the junction of the 
colon 6 cases 

The duration of the stricture in Buie s cases 
was as follows Less than 1 year 43 cases 
1 to 2 years 22 2 to 5 tears 54 5 to 10 years 
76 10 years and more 41 32 cases were of 
unknown duration 


138 men This finding differs from the analy 
sis of most other m\ estigators who found a 
large preponderance in the number of stnc 
tures in women Biberstcm explains this find 
ing by the fact that 57 per cent of the cases in 
Buie's senes were postoperative strictures 
which would possibly account for the pte 
ponde ranee in men Hayes scries showed 
83 18 per cent women Tuttle found among 
313 cases 216 women Poelchen among 215 
cases 190 women Carr 6 reported 310 women 
and 52 men and Ruge 61 women and 2 men 
Rankin however reported 160 men and 138 
women. 

SYMPTOMS 

The patients usually give a history of anal 
fistulas mucopurulent and bloody discharge 
from the rectum painful dehecation and 
finally obstinate constipation In the begin 
rung there is only discharge from the rectum 
later pam and symptoms of stenosis appear 
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IV- f rrt-cWtof licui 18 month* »fter devrloptotnt 

of InjuLrul nknltt- 

and also between the superficial and the deep 
lymphatic*. 

These conditions of the lymphatic drcula 
tion make It cas> to understand the rectal In 
volvement which Is the most serious part of 
the lymphogranuloma inguinale infection 
The importance of this venereal disease Is not 
to be looked lor in the inguinal adenitis as 
it was previously assumed but in the involve 
mcnt of the deep pelvic glands, the Mac, hj 
pogastnc and anorectal glands of Gerota. 
Hence the justification on the port of Bar 
thels and Biberstdn to change the name of 
lymphogranuloma inguinale to lymphade 
nltis granulomatodes venerea” or to lym- 
phopathia venerea” as Wolf and Sulzberger 
suggested. The inguinal adenitis should be 
considered onlj as an external manifestation 
of the ilJnesa 

The infection of the deep glands may take 
place simultaneous!} with the development of 
the inguinal adenitis or alone without any 
external manifestation Even in men to- 
gether with the inguinal adenitis, the iliac 
gland involvement ma> be felt in the begin 
nlng of the illness as a firm mass deep in the 
Iliac fossa This fact was first pointed out b> 
Frel and may be considered as a diagnostic 
sign In women in the majority of cases the 
lymphogranuloma inguinale infection is not 
manifested b} Inguinal adenitis, for the lymph 
vessels lead from the primary lesion on the 
genitals mostly directly to the deep pelvic 
gland* omitting the inguinal lymph glands. 
The glands Invaded b) the virus are destroyed 
and this leads to chronic lympbostasb vn the 
regions draining Into these glands. These 



regions are the genitals, the anal region and 
the rectum Upon the extent of destruction 
of these glands depends the extent of the 
lymphostasis. The genital anal, and rrctil 
regions ma} be affected together or separstdj 
That the sequel® of lymphogranuloma in- 
guinale namet} elephantiasis of the grnitah 
and anus, and rectal stricture do not occur fa 
men as frequently as in women is also under 
stood, for the lymph veasels of the genitals id 
men lead rooitlv and primarily to the in- 
guinal glands. Ii the involvement of the deep 
pelvic glands takes place It Is In most cases 
onl> secondarily and not In such a degree as 
in women Besides, one must think of the fact 
mentioned b} Roegholt, that in men them 
are abundant anastomoses between the lym 
phatics of the right and the left rides and the 
deep and superficial vessels, so that the result 
of lymphostasis might not be developed m 
such a marked degree as in women where 
there are few anastomoses 
The chronic lymphostasis leads to di*- 
t urban ce in nutrition of the affected region 
The disturbance might manifest itsdf m a 
regressive form leading to chronic ulcers tow 
associated usually with the productive fonn. 
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Fig 8 Lowrr portion 0 f the rectum is obscured Tbo 
rectum terminates Into stenotic area_ 


the proliferation of connective tissue result 
mg in elephantiasis and finally in shrinkage 
producing the stricture of the rectum 

Is this affection of the rectum the result of 
lymphostasis only or has the specific lympho- 
granuloma inguinale virus some part In the 
causation? The opinions of investigators are 
divided on this question Loehe and Rosen 
fcld believe that it is quite possible that there 
is not only obstruction of lymph ways but also 
retrograde transportation of infertious ma 
tenal from the pelvic glands Into the skin of 
the affected regions and into the rectal wall 
so that the resulting changes are at least partly 
specific ones due to the virus of lymphogninu 
loma inguinale These authors haw seen 
bubonuh appear in the dorsal lymph trunk of 
the penis several weeks after superficial and 
deep Inguinal infection pus obtained from 
these bubontili gave a positive reaction in 
1 vmpho granuloma inguinale patients This 
case could onh be explained by the retrograde 
Ivmph transport of Infectious material In a 
second case of bilateral inguinal involvement 



Fig. 9 Defect in filling of the lower fourth of the 


the authors have seen in the triangle of 
Scarpa of the thigh several subcutaneous in 
filtrabons ulcerate The excised ulcerated 
tissue proved histologically and by animal 
inoculation to contain the virus of lympho- 
granuloma Inguinale 

Barthels and BIberstein (3) also believe that 
the changes in the genitals and the rectal wall 
are not produced through stasis alone The 
local inflammatory process is supported 
through specific "* processes The lympho- 
granuloma inguinale virus Is able to produce a 
proliferation stimulus in the surrounding tis- 
sues os m filan a sls. These authors haw found 
the same structure in the elephantiasic tissue 
as in glands infected recently with lympho- 
granuloma inguinale virus 

The same opinion is shared by Nicolas 
Favre Massia and Lebcuf (33) Jersfld and 
Frd howewr are inclined to the conception 
that those changes are the result of lympho- 
stasis alone perhaps supported by secondary 
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Fig 10 Penmen t defectir* filtlng of th» rectum. N t 
connstent with malignancy 


Infection Jersfld has never seen In the dc 
phantiaric tiaeue iny other change than »m 
pie chronic inflammation 

EEPOBT or CASES 

Inspired to verify and If confirmed to help 
to ipread the knowledge on the etiology of a 
certain group of rectal stricture* I have ap- 
proached the rectal deportments of Bellevue 
Hoapltal and found perfect end Interested co- 
operation by Dr Lester Breidenbach of the 
4th Surgical Divirion (Director Dr Carl G 
Burdick) and by Dr Frank Brown Berry of 
the First Surgical Division (Director Dr 
J A. McCreery) 

In studying the case*, I have looked up their 
previous record* in the ho*pltal and In cor 
po rated them In the report*. In order to 
visualize the defect in the rectum roentgeno- 
grams were taken of the rectum following a 
banum enema and compared with the roent 
genogram of a normal rectum (Fig 5) Dr 
Lems J Friedman director of the Roent 
genology Department has kindly co-operated 



FT* Drddcd stricture of entire rrrtam. Borden 
of constricted lower half of rectum are lrrejalsr 


Because of lack of space I shall give a de- 
tailed report on only one case and conrickr 
the 6 others in the analysis. 

B M., aged 48 years, white woman, bom to U S . 
had been a patient in Bellevue Hospital aeverJi 
time*. In March, 1031 the wai operated on for • 
snbmuctms fibroid by an hysterectomy At that 
time both adnexa a ere found coltapsed In the cut-de 
11c. thickened, and bound down by numerous ad 
hesious. Tbe left adnata ahlch were four time* the 
Dormal site were removed. 

In October ipji the pa tiro t wa» readmitted to 
the hospital because of discharging sinuses In both 
Inguinal regions, resulting from Inguinal buboC* 
which broke down after 3 months duration. Intbj 
rectum a hard mass was found whkh was attach fy 
to the posterior wall of the vagina. The diignoso 
made at that time was “fibroma of the rectum, p°*‘ 
sfbly malignant. 

A year liter tbe patient was readmitted to the bo*j 
pltal complaining of pcs and blood to the stools sad 
painful defreatloo which started 0 men tbs pre- 
viously According to the patient difficulty to room- 
ing tbe bowels started In March 1931 soon after to* 
hysterectomy and aalptogo-ovariectomy , 

The diagnosis on admlsskm was 1 Stricture c» 
the rectum probably syphilitic Ta^fbOity of e*f- 
dnorao.” Digital examination of the rectum n>- 
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Fig. 12. Definite itenod* of the entire rectum. Lumen 
diminished to one-fifth of Its nomad sire. 


vested on the posterior wall a crater like cavity 
with firm raided edges. About 1 Inch from the anus 
there was a reduction In the sire of the lumen and 
the finger felt as though it were endrded by a band. 
A am all firm mass was also fdt on the anterior wall. 
No blood or pua was found on the examfning finger 
In the anal canal and the rectum there were firm 
nodule*, not tender apparently covered with mu 
cosa. On the posterior wall of the anal canal there 
was a 2 centimeter long fissure. At a distance the 
fully extended examining finger fdt a rather large 
firm mats chiefly in the right wall seemingly extend 
ing around the lumen of the rectum The procto- 
scopic examination of the rectum showed a com 
plete posterior fistula In-ano and inflammatory 
ulceration on the posterior and lateral wall of the 
rectum. This does not suggest malignancy Dlag 
noils Complete fistula with ulceration proctitis 
Inflammatory Induration. The Involvement of the 
Inguinal gland may be secondary to perianal in 
fection 

One small nodule from the posterior wall was ex 
died and crammed microscopically The report 
from the pathologist was 'Chronic productive 
inflammatory tissue. 

When seen in the skin dime In October 1933 the 
patient complained of gene nil weakness of pain in 
the right shouldeT ana inability to raise the right 
*rm in the left Inguinal region there was a hori 



Fig. 13. Diffuse stricture Involving entire rectum. 


xontal linear depressed scar and m the right in 
guinal region there were several sinuses discharging 
muco-pos (Fip 6) In the nght Iliac fosaa there was 
an orange sued, irregular firm palpable masa 
which was doubtless due to Involvement of the fliar 
glands. She did not give any convincing history of 
syphilis. 

The Waasermann test of the blood was negative 
and the cerebrospinal fluid removed by asternal 
puncture was normal Frd tests done with several 
lymphogranuloma inguinale antigens, also with the 
extract of the brain of a monkey which had been (n 
fected with lymphogranuloma inguinale virus gave 
strongly positive reactions every one of the reaction 
papules broke down in the center and persisted for 
week*. Roentgenogram of the rectum following a 
barium enema was reported as defect m fillin g 
and partial itenods of the anal canal and the adja 
cent portion of the rectum (Fig 7) The blood 
count was normal except for mild leu cocy tods. The 
erythrocyte sedimentation test which was done 
according to the method of T.inrenmrier was 33 
minutes. 

The treatment consisted of intravenous injections 
of 1 per cent solution of tartar emetic, starting with 
3 cubic centimeters and Increasing up to 7 cubic 
centimeters It was given twice weekly This was 
combined with subcutaneous and intramuscular in 
jections of lympbo granuloma Inguinale antigen 
Considerable improvement took place in her gen 
end condition The pain In the arm and the rectal 
discharge diminished and general weakness and pain 
in the rectum disappeared The sinus In the nght 
groin closed. 
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AXALVSI3 or SE\"EN CASES OF EECIAE 
8TUCTURE UNDER OWS OBSERVATION 

Seven cases of rectal itricture were under 
mj observation in the yean iQ3' v -i933 
Their historic* were briefly 

There were 3 men tnd 4 women Four of the pa 
dent* were colored and 3 while AH of than 
fare a poaitlre Fred reaction to several Ijmpbo- 
trannlocna inrninale andfem. In all the 3 men 
there w*» a history of previous involvement of the 
incuinal elands, the si pis of which were itfH visible 
at scan Of the women only 1 care a history of 
involvement of the tneninal panda, the remnants of 
which were seen in form of • »car and persistent dis- 
cbaigfaf nooses. The time elapsed between the In- 
volvement of the Lnpaloal jiaods and the appear 
an re of rectal sfpis and symptoms ranpd from 1 
month to 15 years, the avers ye bdn| 4^ year* Fls- 
tnbs were present fn 4 patients and a fissure in 1 
The location of the stricture was such in all 7 cases 
th«t the examining fmrer could easily reach the 
stricture Three showed involvement of the lower 
part of the rectum (Tigs. 8, g) and in 4 the entire 
rectum was Involved (Figs. 10, xi xa 13) The 
duration following the appearance of the symptoms 
or signs at the tunc when the Frrl test was done 
varied from 1 to 14 yewra, an avenge of 3.5 yean. 

The Wassermann test of the blood was negative 
in all the patients at the time when the Fra test 
mas done but the history of syphilis was definite hi 
j indefinite fa 4 cases, and negathw In 1 Patho- 
logical examination of rectal tissue made fa 3 pa- 
tients revealed ody simple or chronic productive 
inflammation. 

The treatment foT lymphogranuloma Inguinale, 
namely tartar emetic, or add injections greati) 
benefited the general health and the local rectal 
affection. This we ascertained fa j patients, while 
m 1 the result of treatment could not yet be seen. 

The fact that the Fret test was positive In 
all the 7 cases studied and that they were 
definitely benefited by the treatment for 
lymphogranuloma inguinale, mate it fairly 
certain that those strictures are produced by 
the lymphogranuloma inguinale vims. The 
Justified thought that the earlier the rectal 
involvement U discovered and treated the 
greater the prospect of pre v en tin g the stnc 
ture call* for an early diagnosis of lympho- 
granuloma inguinale. 

The diagnosis of lymphogranuloma in- 
guinale especially in men is suggested by the 
presence of inguinal adenitis, Bnt also in 
women much could be accomplished if any 
Involvement of the rectum would mal-r one 
consider the possibility of a preceding lympho- 


granuloma inguinale Infection Alio in gyne 
coktgical conditions, like involvement of the 
adnexa a Frel tot should be done in order to 
exdude lymphogranuloma inguinale Bar 
tbds and Biberstein have noted m the baton 
of those patients with rectal stricture exten- 
sive pelvic inflammation tumors of the ad- 
nexa abscess formation in these tumors and 
m the anorectal wall, and penproctitic per 
fora ting abscesses. 

Before any major operation is to be under 
taken in cases of rectal stricture treatment 
for lymphogranuloma inguinale should be 
given a test, which, judging from the cases 
reported in this paper might make such opera 
Isons unne cess ary particularly if treatment 
is administered early and not after scar t iliac 
has formed 

Sufficient Fra antigen should be on hand 
in order to provide surgical and gynecological 
wards. This could be accomplished bj inject 
ing a monker mtracerebrallj with 1 cubit 
centimeter of the pus from a lymphogranu- 
loma inguinale gland The brain and the cord 
from such a monkey who dies or t* killed 
after several weeks would furnish an alxmdint 
amount of antigen Our Department of 
Dermatoiog} has in mind to carry this out at 
the first opportunity 

The purpose of this paper is to convince 
or at least stimulate the interest of the medical 
profession particularly the surgeons, in thu 
disease so that further study could be earned 
out. For lymphogranuloma ingumale Is not 
a purely ciennato-venerological problem, it 
transgresses far into the realm of internal 
medieme and surgery 

SUMMARY AND CONCLUSIONS 

i A renew of the literature of cdhio- 
mine and “svphfloroe anorectal ” on the 
one hand and of the » called “benign stnc 
ture* of the rectum on the other hand 
•hewed a remarkable resemblance in the con- 
fusion regarding their etiology Most if not 
all, of these conditions are identical and are 
due to the vims of lymphogranuloma In- 
guinale. 

a A description has been given of the 
lymphatic circulation in the genital anal, and 
rectal regions In both men and women. 
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3 Seven cases of rectal stricture have been 
reported, all of which reacted positively to the 
Frei test and 4 of which gave a history of 
broLen down inguinal glands They have 
benefited from the treatment which is usually 
administered for lymphogranuloma inguinale 
4. A plea Is made for an early diagnosis of 
lymphogranuloma inguinale By domg a Frei 
test In every case of rectal involvement stnc 
turn of the rectum might be prevented 
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THE CURABILITY OF CARCINOMA OF THE LARYNX 1 
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I T Is apparent that physicians in general 
are not acquainted with the good results 
obtained in the surgical treatment of car 
onoma of the Larynx, that is the very small 
operative mortality and the high percentage 
of 5 year cures The good voice that results 
from thyrotomy in cases In which the lesions 
are localized, and the case with which the pa 
tlents are rehabilitated following laryngecto- 
my in the more advanced cases are note 
worthy We have studied the curability of this 
disease m 107 traced cases In which operation 
had been performed at The Mayo dime pre- 
vious to 1928 

EARLY DIAGNOSIS 

In the last decade the diagnosis of carcino- 
ma of the larynx has been made earlier due 
largely to the recognition by physicians that 
hoarseness which has lasted more than a 
month may be due to carcinoma 
Carcinoma of the larynx is more common 
among men than among women Only 8 per 
cent of our series of patients were women 
The average age of the patients was 55 years, 
but the disease occurs among young persons 
We performed laryngectomy on 3 patients 
aged less than 23 years 
In cases of suspected carcinoma of the 
larynx the surgeon who is to do the operative 
work should examine the patient before biop- 
sy is made Although biopsy is essential in 
man) cases in order to establish a diagnosis it 
is sometimes earned out with considerable 
trauma and on examination a few days later 
it Is difficult to determine whether the growth 
or the reaction from the biopsy has produced 
much of the enlargement. Biopsy if neces- 
sary, should be done by the surgeon before the 
operation, and the patient and the relatives 
should be informed as to the treatment which 
will follow should the lesion prove to be a 
malignant one 


SELECTION OF TREATMENT 

Certain types of relatively conservative 
operations are justifiable for carcinoma of the 
larynx, as is shown by the end results in se- 
lected cases The type of operation should 
depend on the degree of the malignancy of the 
lesion the extent of the growt h its situation 
and the other factors usually considered 

Carcinoma of the epiglottis, which is usually 
of low grade malignancy may be removed 
with surgical diathermy by means of a sus- 
pension apparatus The operation is preceded 
by tracheotomy This does not require phar 
yngotomy as is done m the more advanced 
cases, and the results have been exceptionally 
good 

Thyrotomy with or without removal of the 
cartilage is indicated for early carcinomata 
involving the anterior two-thirds of the vocal 
cord the growth being excised and the base de 
stroyed with diathermy If the growth affects 
both vocal cords anteriorly then this entire 
area may be removed following the method of 
Jackson Thyrotomy and removal of the car 
til age, as practiced by Thomson, is a valuable 
method of treatment for unilateral growths in 
the anterior part of the larynx with fixation 
Surgical diathermy 13 also valuable. However 
a large percentage of these growths perforate 
through the entire thickness of the larynx 
therefore cases for conservative operation 
should be carefully selected. 

Laryngectomy should be performed if the 
lesion is highly malignant unless local excision 
can be made far enough from the growth to 
eliminate the possibility of local extension by 
the lymphatic vessels beyond the area re 
moved. If the eplthehomata are of low grade 
malignancy an excision o centimeters 
clear of the growth will be sufficient, if they 
are of high grade malignancy a much wider 
margin of apparently normal mucous mem 
brace must be removed with the tumor 
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Pharyngotomy 1* performed for more ad- 
vanced growth# m the region of the epiglottis 
and base of the tongue the aryepiglottic fold, 
and the postcricoid region 

Removal of the cervical lymph node* if 
they arc involved depend* on the activity of 
the lesion in addition to the other factors usn 
ally considered If the lesion* are of low 
grade malignancy block dissection of the neck 
lbcruld be done One patient with cervical 
metastasis, graded 2 lived 14 yean following 
laryngectomy and block dissection If lesions 
are of high grade malignancy with lymphatic 
involvement, much can be accomplished by 
irradiation Inserting radon and radium 
point* at the time of operation into the area 
where recurrence U posnbk ha* a definite 
place in the treatment of these lesion* 

1ESULTB 

A review of the literature reveals that ex 
cdlent results have been obtained in the rnrgi 
cal treatment of cardnoma of the larynx 
Colledge and Peacock reported vj case* of 
carcinoma of the larynx in which laryngecto- 
my wax performed in 42 and thyrotomy in 1 1 
There is no report of 5 year cure* In tin* *ene* 
but 1 patient lived to>£ year* following laryn 
gectomy and 1 patient lived %}4 years follow 
ing thyrotomy The author* stated that 80 
per cent of the patient* on whom thyrotomy 
had been performed arc free from recurrence. 


Lewi* reported 10 case* in which thyrotomy 
had been performed with 5 year cares in 4. 
One patient died of recurrence. The 5 other 
patient* did not have recurrence but were 
operated on less than 5 years ago He re 
ported 83 cases m which laryngectomy wa* 
performed 53 patients (63 per cent) are living 
without recurrence and 32 of them have been 
well for 5 year* 

Slacken ty reported 102 case* in which 
laryngectomy had been performed with 4 
death*. Five year cures were not men boned. 
From 1917 to 1022 he performed laryngectomy 
in 31 cases with 5 recurrences, and from 192* 
to 1926 in 58 cases with 5 recurrences. 

Thomson reported 70 case* in which thyrot 
omy was performed and after deducting the 
operative deaths and deaths from other causes, 
there were lasting cures In 76 per cent He 
performed thyrotomy In 50 consecutive case* 
without an operative death 

Crile reported 27 cases in which laryn gee 
tomy was performed with 2 operative death*, 
and Mulltn reported 37 traced cases in which 
laryngectomy had been performed during * 
period of 10 yean with 16 (55 per cent) 
deaths from the disease Of 12 traced ca*e* in 
which thyrotomy had been performed good 
results were obtained In 66 per cent. Free 
year cures were not reported 

Tapia reported performing laryngectomy m 
X07 cases with 5 death* Orton reported 3* 
cases with 3 deaths, and Lynch reported 15* 
cases with 3 deaths 63 per cent of Lynch * 
patients are well without recurrence. 

In The Mayo Clinic thyrotomy has been 
performed In 75 consecutive cases of cardno- 
ma of the larynx with no operative deaths. 
We fed that the result* are due largely to the 
fact that a 3 stage operation was performed on 
elderly patient*, and on those woo were poor 
surgical mka. In a series of 60 consecutive 
case* in which laryngectomy wa* performed, 
there wa* cmlv 1 operative death. This mxirs 
a total of 135 operations for cardnoma of the 
larynx with 1 operative death. 

Excluding the patients who died from other 
causes, those who were not traced and the 
operative deaths, there were 107 traced pa- 
tient* operated on at The Mayo Clink pre- 
vino* to 1928 On the results obtained by 
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TABLE I — CARCINOMA OF THE LARYNX 
(107 PATIENTS) 
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TABLE tL — CARCINOMA OF THE LARYNX 78 
CASES GRADED MICROSCOPICALLY 
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these patients the curability of carcinoma of 
the larynx is based Thyrotomy was per 
formed on 34 of these patients and 28 (8a 3 
per cent) obtained 5 year cures Laryngec 
tomv was performed on 73 and 41 (56 1 per 
cent) obtained 5 year cures Of the total 
group of 107 traced patients 69 (64.5 per cent) 
obtained 5 year cures In Table I it may be 
noted that 53 patients obtained 7 year cures 
37 obtained 10 year cures 8 15 year cures 
and 3 30 year cures Fiftv-six patients are 
still living The average time elapsed since 
operation on the 56 living patients is 9 years 
and 4 months, the shortest time 5 > ears and 
the longest time 24 years (Fig 1) 

We feel that the grade of malignancy is a 
factor in determining the advisable treatment 
in the individual case and also in determining 
the prognosis In 78 cases graded microscopi 
cally the grade has a definite relation to the 
percentage of 5 year cures (Table II) 

THE VOICE 

Following thyrotomy for unilateral growths 
of the larynx, the voice is usually good A 
scarred band forms and replaces the area from 
which the growth was removed and the oppo- 
site cord approximates this to produce a useful 
voice The amount of tissue removed and 
whether one or both cords are involved, de 
temunes the end results If the lesions are 
small, surprisingly little postoperative deform 
it) will be noted after the tissues have healed 
completel) 

Following laryngectom) speech must be 
produced either h> the miwdcs of the pharynx 
or by an artificial voire box- A small percent 
age of patients are able to talk with little 
effort by using the pharyngeal muscles, the 


voice sounds like that of a patient with a mild 
laryngitis This is the ideal result in such 
cases but it can be accomplished only in a 
small percentage of them The intelligence of 
the patient is a large factor w producing such 
a result The second type of pharyngeal 
speech produced by the patient swallowing air 
and then belching it up m spasms is not so 
satisfactory, and we feel that an artificial voice 
box is preferable to this type of speech- All 
patients at The Mayo Clinic on whom laryn 
gectomy is performed are supplied with a sat 
uffactory artificial larynx made by Dr Sheard 
of the division of physics and biophysical re 
search It may be connected by means of a 
metal cup to the tracheal opening or if the 
patient 13 wearing a tracheotomy tube direct 
ly to this Speech b) this method has changed 
the mental attitude of these patients, and con 
trary to the general impression, most of them 
are able to return to their original occupation 
Their morale is excellent. 

CONCLUSIONS 

The surgical treatment of carcinoma of the 
larynx compared to the treatment of carono 
ma w general entails a low operative mortal) 
ty Qez* t h a n r per rent) and a high percentage 
of s year cures (64.5 per cent) Patients oper 
ated on for carcinoma, of the larynx usuall) 
have a good outlook as regards speech Al 
most all of the patients who h&\ e had a con 
servatlve operation develop useful voices and 
those requiring laryngectomy are able to talk 
b) means of the pharyngeal muscles or an 
artificial larynx. 
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SUPRAVAGINAL HYSTERECTOMY 
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T HIS study was undertaken primarily to 
discover the incidence of carcinoma of 
the cervical stump following supra 
vaginal hysterectomy The senes includes all 
the cases in which this operation was per 
formed over a period of 26 years 1 e , from 
1900 to 1925 inclusive The patients were 
traced by sending a questionnaire to the last 
available address If this brought no answer 
a search was made through the directories of 
the living and the registry of deaths m the 
Massachusetts State House Out-of state 
patients were traced through the town clerk 
and local board of health. By means of the 
questionnaire an attempt was made to deter 
mine whether the patient had any vaginal dls 
charge or bleeding pain or symptoms of pro- 
lapse All complaining of discharge or bleeding 
were requested to return for examination 
Those with no complaints were considered 
well and examination was not advised Of the 
patients living and well only those who could 
be traced for at least 5 years were considered 
suitable for the purpose of this study Of the 
1900 consecutive cases, then 860 or about 45 
per cent, could not be traced for more than 5 
yean Of the remaining 54 had died following 
operation 192 had died of causes other than 
carcinoma of the cervix 802 were living and 
well 5 to 25 years after operation, a had died of 
cancer of the cervix which was known to be 
present at the time of operation (v i ) 3 had 
unsuspected cancer of the cervix at the time of 
operation and 8 are known to have developed 
later cancer of the cervix 
At the Free Hospital for Women the tech 
nique of supravaginal hysterectomy has been 
practically standardized With the exception 
of 16 cases prior to October 1902 in which the 
cervix was not suspended by the round and 
broad ligaments all were operated upon ac 
cording to the method described by Graves in 
his Gynecology Bilateral salpmgo-oopborec 


tomy was included m all but 18 cases in these 
1 ovary was retained 

The pathological conditions which led to 
hysterectomy are classified in Table I This is 
possible because all except 6 specimens have 
been examined grossly and microscopically 
These 6 have been classified by a consideration 
of the operative notes and otheravailabledata 
The ages by decades at which operation was 
performed are tabulated m Table IT About 
10 per cent of the total senes had passed the 
menopause Table HI shows the operative 
procedures combined with supravaginal hys- 
terectomy 

There were 54 operative deaths, a mortality 
of 1 7 per cent This figure agrees exactly with 
that of Bartlett and Simmons for a larger 
senes of supravaginal hysterectomies per 
formed at the Free Hospital for Women (1) 
Von Graff has quoted the following percent 
ages for operative mortality 

Total 
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Burch and Burch in a small senes reported a 
mortality of 4.2 per cent for supravaginal 
hysterectomy and 3 1 per cent for complete 
hysterectomy Bartlett and Simmons gave 7 9 
per cent as the opera live mortality for all cases 
of total hysterectomy at the Free Hospital for 
Women between 1902 and 1932 Malignancy 
was the cause of operation in 122 cases and 
for these the mortality was 13 9 per cent One 
hundred thirty seven complete hysterec 
tonnes for non malignant conditions resulted 
in a mortality of 5 1 per cent Many of these 
patients were bad operative risks, especially 
those with malignant disease and the opera 
tions were technically difficult These cases 
differ considerably from those selected for 
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TABLE L — PATHOLOGICAL COHDETtONS IK 19OO 
StJPRAV AGDtAL HYBTTRECTOIIIES 


TABLE U — AGES BT DECADES AT WHICH 
ITYTTERECTOin WAS rERTOZUED 
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elective total hysterectomy at present. The 
causes of death according to the clinical dug 
Deals arc listed as follows 
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The case dvin^ of exhaustion was a 74 year old 
woman who died of no apparent cause a month 
following operation for bilateral ovarian cysts 
and multiple fibroids. Tbe case of purpura 
was a woman of 40 who pnor to operation had 
had do symptoms or history of purpura. 
Following operation for large fibroids she bled 
from her wound and failed to respond to 
several transfusions. Parotitis developed and 
death occurred after n days. 

But a autopsies were obtained. One was 
limited to an abdominal indnoru The patient 
was a 43 year old woman who died t hours 
following a difficult operation for multiple 
fibroids and chronic pelvic inflammation A 
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TABLE m — OFEEATIONS TOT 0 RUED WITH 
BtrPRAVAODfAL HYSTESXCT01TY 



diagnosis of shock, had been made The 
ureters and rectum were intact- A complete 
postmortem examination was allowed on the 
other case Probably death was due to ether 
although clinically the diagnosis had been 
myocarditis. The patient was 36 years oW 
her blood pressure wej 134/8 o Death ac 
curred on the operating table at the comple- 
tion of operation for multiple fibroids and 
chronic pelvic inflammation. The only ana 
tomic findmgi were slight chronic ana acute 
infectious lesions of the kidney 

In Table IV are listed the causes of death 
and the time intervals following operation of 
the 192 patients who died of diseases other 
than caranoma of the cervical stump. Ah 
though the data on the last 6 cases in the 
table are incomplete cancer of the cervix can 
safely be excluded. 

Of the 8ox patients Irving and well 5 or more 
years after operation, 543 bad received no 
treatment of their cervices (165 had never been 
pregnant) Ninety-eight of these, 18 per cent, 
complained of vaginal discharge. Oi the aoo 
re maining patients (ia had never been preg 
nant) who received cervical treatment (canter 
lxatioc— 37 trachelorrhaphy — 8j amputs 
tioc— iai excision of polyp — 10, coring out 
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TABLE IV — DEATHS DUE TO CAUSES OTHER 
THAN CARCINOMA OT THE CERVICAL STOUT 
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from above — 7) 33 or 12 6 per cent com 
plained of discharge A vaginitis was the 
usual finding in these cases. Masson has re- 
ported 45 cases of vaginal discharge following 
supravaginal hysterectomy 
There were 60 patients living and well 5 or 
more years after plastics and hysterectomy 
for prolapse None complained of symptoms 
suggesting recurrence Among 105 patients 
operated upon 5 or more years previously for 
frank procidentia however 12 114 per cent 
stated that their symptoms had returned In 
9 of these the cervix had been fixed to the 
anterior abdominal wall No matter what 
treatment is employed m procidentia pro- 
lapse may recur because of the constitutional 


TABLE rv — (CONT ) 



Laa* titan 
J_rri 
>0 

PO 

Ten t 

“S’ 

Taeoty to 

*piT 

lataatiaal obatraetjoo 


» 



I taatinai aken and 
diTTTticxU 





Pylooc Krcioali I 





GaO-bladder diama 





Paloraiii j | 


1 

: | 


Abdominal tobercnJoata 

1 




SrpUeamia j 





Fadorardida 





Stirptocixcn raarlarltla j 




.Aorta appcadaatia 





Pcrcdoooa anrmu 


1 



Hodfilai ditraaa 





Splenomegaly 





EwpitbaimJc goiter 





Acata bmnrtdtia 





Pulmonary ambolln 





Sarcoma ol alrru* (re ! 

eumt) 





Poatrrctal Ibroaarajma 





Sarcoma ol Uraat 





Sarcoma ol p*M» 





llocaode 





Smdd* 





Accxkrrtal aroma 
(bora*. do ) 





ScnflJtT 



« 


Csoar mot dr&nUrty knoa | 4 J 





tendency of the tissues in these cases to 
stretch In only 6 instances were symptoms 
of prolapse a complaint among the 638 pa 
tients operated upon for causes other than 
prolapse and procidentia The cervical stump 
was usually held so high in those cases seen 
that examination of it was difficult 
Concerning the incidence of carcinoma in 
the cervical stump following supravaginal 
hysterectomy 8 patients are definitely known 
to have developed the disease This figure 
represents 1 per cent of the 802 patients alive 
and well 5 or more years after hysterectomy 
Since i 23 of the 192 cases dyung of causes 
other than cervical cancer survived hy-sterce 
tomy for 5 to 20+ years thus allowing 
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■uffioent tune for cancer of tlie cervix to de- 
velop it scons fair to consider the figure of 
incidence lomewhat less than 1 per cent 
Monod states that the inaoence of car 
cmorna of the cervical a tump 13 higher than 
that in non -ope rated women Stan on the 
other hand feels that the Incidence is no 
higher The statistics of a few authors are 
tabulated (3) 

CmW 


TE3. 


i 1 


Schottlaender Herbert, Spencer and Noble 
(15 10I exa min ed 900 uteri removed total}} b> 
operation and In a per cent found microscopic 
evidence of cervical malignancy when no gross 
or clinical evidence was present 
Fibroids have long been considered a pre 
disposing factor in malignant degaieratlon of 
the stump (8 11 16 18) In this senes the 


largest group is made op of cases of fibroids 
i e. 39 5 per cent of the operations were pa 
formed either for fibroids or fibroids comph 
cated by pelvic inflammation Of the 410 
patients in this group satisfactorily traced 
carcinoma of the stump developed In 4 Le 

0 97 per cent. On the other hand of 201 cases 
of pelvic inflammatory disease 4 are known to 
have developed stump earn noma — 1 99 per 
cent In other words, the Incidence of cervical 
card noma in this series is over twice as great 
among patients with pelvic inflammation as 
among those with fibroids. 

Davis and Fen} have each reported car 
anoma of the cervix developing 5 and 6 
months, respectively after supravaginal hys- 
terectomy At the time of operation both 
cases were negative clini cally The smnmariei 
below indicate that the development of the 
disease ma> be much more slow The first 

1 cases are considered to have been missed it 
operation 

Casi i Patient *«d *8 yean complained of 
lumbar backache bearing down, and dj-huta. She 
had had one labor Catamenia was Dormal Ex 
1 mini t Ion disclos ed a lacerated perineum and ctrrit, 
cratocde, retroversion and prolapse. Operation con- 
sisted In dilatation and curettage, eauterbaUoo of 
the cervix, trachelorrhaphy anterior colnorrhtpoy 
with evdsion of urethral cyst supravaginal hyrierec 
tomy and appendectomy Convalescence was on- 
eventfnL Pathological report chronic cervidu*, 
chronic salpingitis and hydrosalpinx chronic ap- 
pendldtia. Four yeara and 7 month* later the 
patient was examined became of aHght fieri mg 
which had occurred 3 months and 4 days previouay 
The cerrix aras enlarged and indurated. Biopay re- 
port squamous carcinoma. A re-examlnaticn o f the 
spedmen removed bv trachekwrhaph) dlsdowd 
early carcinoma (aee Fig 1) The patient was trea led 
with radinm and on examination one year later 
a as f«md to have an ad vi need recurrence 

Cask 1 Patient aged 55 rears, compfa loed o» 
continuous flowing ol 1 months duration 
to ahkh her catamenia had been normal. She h*d 
had j labors. Examination disclosed a large multi- 
ple fibroid uterus and tender mas* in pooca 01 
Douglas. Operation conakted In lysis ol adhesion*, 
supra viginal hyitexwrtomy appendectomy Coa 
calescroce was stormy Pathological report 
metrial hyperplasia multiple fibroid*, chroroc 
salpingitis, chronic peris ppendldtia. A year * od , ^ 
months later the patient complained of lr Te f*“ 
flowing ol 7 mo nuts duration. Examination da- 
doaed a tumor ol the cervical rtamp. biopsy 

oas cardnoma. Radium » as applied and the p* two 

waa alive and wdl 5 years and 11 month* later 




The following 8 cases are almost un 
doubtedly examples of true malignant de 
generation of the cervical stump 

Case i Patient aged 31 years complained of lower 
abdominal pain and leuconhcra of r 1 yean duration 
— unrelieved b\ previous right salplngo-oonborec 
tomy She had had two labors. Menstruation tt*s 
normal Examination revealed moderate vaginal re- 
laxation, tender mass In left vault Operation con 
listed in anterior colporrhaphj perineorrhaph) 
supravaginal byiterectomv appendectomy Con 
valescence was complicated b> pelvic sepsis. Patho- 
logical report multiple fibroids, chronic salpingitis 
chronic oophoritis chronic appendicitis. Thirteen 
years and 10 months afterward the patient com 
plained of a brown, blood tinged discharge of 3 
months duration. Clinically the cervix was negt 
rive. A b«jps> was not considered malignant. Un 
fortunate!) the section that survives tods) Is onl> a 
piece of fibrous tissue without a trace of epithelium 
Nineteen jeara and n months after operation and 6 
\ can and 1 month after biopsy the patient appeared 
in another Boston hoapitaL A diagnosis of moderate 
1) advanced squamous carcinoma of the cervix of 
medium mallgnanc) was made. She was treated 
with radium and died of the disease one ) ear and 7 
months later 


Case 1 Patient aged 41 years complained of 
bearing down sensation in left lower abdomen, wone 
with menstruation. She had had a La bon. Cats 
men la were normal except for pain. Examination 
revealed an irregularly enlarged uterus. Operation 
consisted In supravaginal hysterectomy appendec 
tomy Convalescence was uneventful. Pathological 
report multiple fibroids, chronic salpingitis, h> dro- 
salpinx. Eight years and 6 months later the patient 
was seen because of a bloody discharge of a year s 
duration Biopsy squamous carcinoma Radium 
was applied, she was weD 6 ) ears and 8 months later 

Case 3 Patient aged 38 years, had complained of 
lower abdominal pain nausea and vomiting for 5 
months, since the birth of her fifth child. Menstrua 
tion was normal. Examination revealed a hard, 
irregular mass filling Douglas pouch. After a short 
period of conservative treatment, supravaginal 
hysterectomy and vaginal drainage were performed. 
Convalescence was complicated by wound sepsu. 
Pathological report tubo-ovarian abscess. After 17 
) ears and 6 months the patient was readmitted be 
cause of staining and yellow discharge for a } ear 
Her cervix was large ana firm. Microscopic examina 
tion showed squamous carcinoma She was treated 
with radium and has been un traceable since. 

Cases. Patient aged 34 years, had complained of 
vaginal discharge and labor like pains for 4 > cars 
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f dlcr* Inf a period of painful micturition — unrelieved 
by right aalpfugo-oophorectocnv 3 ) ear* previously 
She had had 1 labor*. Catamenia were normal. 
There were awefling and tendemea* In the left vault 
Operation conaiattd In dilatation and curettage 
trachelorrhaphy lupTavarinal bv*t erect omy Re- 
co\tn waa aatafactorv l^tbo logical report acute 
eodoc»etritl% chronic cervidti*, aalpingiti* and 
oopborltia. Taelve year* and 7 moo tha la ter a Wood 
ringed dlacbarge of 3 weeks duration brought tbe 
patient to another Boston boapi tal, w here carcinoma 
ol tbe cervix with vaginal In -olvefnent waa found 
Microscopic diavrxnu aquanxws carcinoma R* 
dhim * *» applied Sbe »u aril after 6 month* but 
ha» aince been un traceable Subsequent atud\ of tbe 
tracbeloTThapb) apedmen revealed area* verv aaa- 
ploon* of eariv maHgnanci (Fig* a and 3) 

Cur 5 Patient aged 4a year*, had complained 
of vaginal discharge and blood for 3 moot ha. She 
bad bad one Labor Three year* before unilateral 
*ri pin go-oophorectomy had been performed aince 
which time there had been do menaea Adherent 
tnajar* could be felt in tbe pehria Operation con 
listed in »u pra vi final h vat erect oro\ Pathological 
report chronic aalpingitis, matic cr\an chronic 
endometritis Seven vear* ana 10 mooLha later the 
patient returned because of bleedmi Her cervix 
waa Urge and indurated blopay ah owed aquamou* 
carcinoma The cervical atump waa excis e d. One 
> ear and 3 months afterward ahe died ol intestinal 
obstruction, due presumably to a recurrence. 

Ca*e 6 1 ttieiit aged 34. rear*, had never been 

pregnant. Sbe complained of irregular and profuse 
catamenia — one year lower abdominal and aacral 
pain — 6 week* Her uterus was large ahe was flow 
lug profuadr Operation consisted In dilatation and 
curettage, supravaginal hysterectomy and ap- 
pendectomy Pathological report multiple fibroid*, 
chronic salpingitis, ooliterated appendix. Seven 
year* and 10 months later ahe was aeen because of 
bleeding There was an Irregular growth In the cer 
viz which bled email v Treatment waa rtrongly urged 
but refuted. Tbe death certificate atated that the 
had died of cervical cancer 1 year and 3 months 
afterward. There waa 00 blopay of this tumor 

C**x 7 ratient aged 34 rear*, complained ol pain 
In right aide of abdomen. Labor* cm*. Cata m en ia 
were normal. Examination revealed a lacerated 
perineum and cervix, tenderness In right vault. 
Opera t loo consisted In supravaginal hysterectomy 
appendectomy Pathological diagnosis acute endo- 
metritia, acute aalpfngltis, ovarian aboceaa. Six yean 
and * month* later ahe waa aecn because of a rear’* 
Sowing- Tbe cervix waa Indurated biopsy proved 
•qnarnous cardaoma. Tbe tumor was Irradiated at 
another hoaplttl death occurred In 6 months. 

Case 8. Patient aged 40 years bad never been 
pregnant. Sbe complained of pain in the left groin. 
Catamenia were normal. Examination revealed 
multiple fibroid a Operation consisted In aupra 
vaginal hysterectomy and appendectomy Patho- 
logical report multiple fibroid*, chronic aalplngitla. 


and appendicitis Six year* and 3 month* later after 
nearly a years of bleeding ahe waa found to have s 
large indurated cervix which contained aqusmoe* 
cardaoma. Ccellotoeny was performed and the 
Percy cautery employed. Sbe died, apparently of 
embolism 14 da va after operation. 

That a of tbe 8 patient* mentioned had 
never been pregnant Reruns exceptional. It b 
noteworthy that only one of these 8 cases had 
had a tracbdorrhnphy and that a re-examlna 
tlon of the section over 12 yean later when 
there waa cancer clinically showed a very 
suspicious area In onlj one Instance (Cise 8) 
did symptoms leading to the finding of cancer 
start earlier than 5 yean after hysterectomy 
It 1* conceivable that very earl) cancer may 
have been present In this patient at the time 
of operation especially when one conilden 
that the first of tbe 2 misted cases of cervical 
carcinoma did not have lymptoms until more 
than 4 yean after a tumor bearing specimen 
had been excused Beckman observed an 
erosion of the cervix develop into cancer over 
the course of 5 yean 

SUIOIASY 

Nineteen hundred consecutive cases 0/ 
supravaginal hysterectomy performed be- 
tween inco and 1925 (induilve) have been 
reviewed There were 34 operative deaths, » 
mortality of 1 7 per cent- One hundred aod 
ninety two patient* died later of cause* other 
than carcinoma of the cervical stump Two 
died of cancer of tbe cervix which was known 
to be present at the time of operation. Two 
had unsuspected cervical cancer at tbe time of 
operation. Eight hundred and slxtv patients 
could not be traced for more than 5 } ear*. Of 
the remaining 810 followed for 5 to 25 year*. 8 
are known to have developed carcinoma of the 
•tump an inddcnce of about 1 per cent 

Eighteen per cent of the women whose 
cervices had not been treated stated that they 
had vaginal discharge Of those whose cervices 
had been treated u 6 per cent admitted 
having more or lest discharge Most often the 
came of the discharge was found to be » 
vaginitis. 

Symptom* suggesting prolapse of the cervi 
cal slump occurred in 11-4 per cent of the 
cases that had had prod cfen tia and In 0.9 F* r 
cent of all others. 
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The incidence of stump carcinoma in cases 
that previously bad fibroids is compared with 
that m cases of previous pelvic inflammation 
and found to be less than half as great In no 
case of previous prolapse or procidentia was 
carcinoma of the retained portion of the cervix 
found to have occurred 
The cases of cervical cancer apparently 
missed at the time of hysterectomy and those 
developing the disease later are briefly sum 
manxed 


CONCLUSIONS 

Unless the mortality from total hystcrec 
tomy can be shown to be the same or less than 
that for supravaginal hysterectomy in the 
same type of case, the possibility of later 
cancer of the cervix should not be considered 
on indication for complete extirpation 
Carcinoma of the cervix may be a very 
slowly progressing disease not giving symp- 
toms of its presence until over 4 years after its 
onset Furthermore m this senes, it de 
veloped later only m cases of previous pelvic 
inflammation or fibroids and not once in cases 
of previous prolapse or procidentia 
Before supravaginal hysterectomy is per 
formed the cervix in every instance should be 
carefully examin ed Biopsy should be made 
on the slightest suspicion Lacerations and 
erosions should be repaired or cauterized 
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T WO alarming complications of spinal 
*mc*the*ia respiratory failure and vaso- 
motor collapse, have played an Itnpor 
tint part In retarding the use of thia valuable 
method Treatment of these reactions has 
been baaed upon the theory that the ana-s- 
thetjc drug causes a paralysis of sympathetic 
vasomotor control and that respiratory pa 
raljju Is the result of bulbar antenna (Evans) 
The. existing experimental and clinical data 
are confusing however and do not dearly 
support this vlcw of the phenomena Involved 
The experimental evidence Indicates quite 
deaiiy that the fall of Wood pressure is caused 
by paralysis of the sympathetic fibers of the 
spinal root filaments Smith and Porter in 


cervical injections of it o vain e a depression of 
respiration followed by a fall of blood pres- 
sure and who conduded that alteration* of 
blood pressure in spinal anxathesia are sec 
ondary to a central respiratory depreswoo 
However Ferguson and North do not admit 
that the explanation for all the alteration* 
lies primarily In bulbar respiratory paralysis, 
exerpt in those cases in which the drug retches 
the upper level* in high concentration ” 
Cotiri and Standard injected procaine into 
the dateraa magna of dogs, and the phenom- 
ena produced they attribute to paralysis of 
the vital centers Since respiratory partly®* 
occurred first in these instances they pre 
sume that this center ma\ be more exposed 


one of the earliest experimental studies of 
spinal antes thesia conduded that the fall of 
blood pressure was due to a paralysis of the 
splanchnic control. They found no evidence 
that the fat! of blood pressure waa because 
of ‘paralysis of the bulbar vasomotor center 
Moot of their observations have been con 
finned by Schilf and Zlegncr and by Fergu 
son and North. The latter emphasize that 
it is not the splanchnic region alone that is 
affected but that all the sympathetic fibers 
are involved in the area aiucsthetixed 

On the other hand another group of in 
vestigatora ascribe the fall of blood pressure 
to cardiac failure which results when parol 
yn* of the intercortal nerves interferes with 
normal chest expansion and diaphragmatic 
excursion and causes a damming hack of ve 
non* blood in the right heart and its trfbu 
tones (Bower Clark Wagoner and Bums) 
The cause of respiratory failure l* not dear 
Ferguson and North report that m their ex 
penmen ts with spinal aruestbesia there wo* 
first a paralysis of the thoraac cage followed 
by a parfdy^u of the diaphragm as the level 
of arurstbeshi rose These observers state that 
their results conform with the finding* of 
B o wer Clark and Wagoner who noted after 


to the action of the drug than the vasomotor 
center 

The relative resistance of motor nerve fibers 
to the action of local anrrstbesia haa been 
known for n»re than 30 years (Hunt 9) 
More recently Gatser and Erianger have 
shown that phrenic fibers are especially w 
sistant to narcosis. The practical application 
of this principle is seen when anreitbesn °f 
the face and scalp without paralysis of res- 
piration follow* the intrsspmal injection of 
procaine The circulation which may faQ QO ‘ 
der these dreumatances can be maintained 
by suitable stimulant*. The successful ^ 
of spinal anesthesia at high level* *PF*£f* 
to depend therefore on the relative reset 
■net of the phrenic fiber* to narcosis, and 011 
the maintenance of in adequate circulatwn. 
Hosrever the precautions taken in the cEiuc 
based upon this knowledge have not prevented 
fatal aeddenta. Such accident* have been 
charged against a ‘primary respiratory uu- 
ure or central action without adequate ex 


pla nation of the phenomena 1 
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It is evident that further observations on 
the relation of respiration to changes in blood 
pressure arc needed before unfavorable re 
actions can be adequatel} interpreted The 
present report is the result of studies of the 
phenomena of spinal antcsthesia the first of 
which dealt with a comparison of the effect 
on respiration and blood pressure of injections 
of procaine mto the ventricular asternal and 
lumbar cerebrospinal spaces of dogs These 
experiments led to other studies such as the 
recover} from procaine narcosis of an Isolated 
nerve changes in respiration and in cerebro- 
spinal fluid pressure produced before and after 
the induction of spinal antcsthesia by drugs 
which cause a nse or fall of blood pressure 1 
and a test upon the vital centers of an intact 
animal with asternal fluid obtained from an 
animal with respirator} failure produced b} 
spinal antcsthesia 

PREPARATION 

Large clogs under basal anaesthesia were 
used for these experiments Cnnnulte were 
inserted Into the carotid artcr} and the jugu 

TW* 4 ii' »'rtj for tkH pvrrwc wttt triiwpfcrW »rw> 1 

t *CTtrl ebaiw i*<l p£n>l etker cioiir* Th»-< UM two 0*^ 
«TTr4>uWlrw»r>f RHd H M uk) r*H»rrt by R, S Rnok*w{io| 


lar and femoral veins the first two for trac 
mgs of pulse and blood pressure and the 
latter for the intravenous injection of drugs 
One vagus nerve was exposed for stimulation 
Artificial respiration was maintained by means 
of a compressed air respiration machine and a 
tracheal cannula Ventricular injections were 
made through a ‘brain needle after a pre 
limmary burr hole was made The needle was 
left in place after injections to avoid leakage 
from the tract of the needle Determinations 
of asternal pressure were made by puncture 
of the asterna magna with a blunt No 18 
gauge needle which was connected to a U 
tube tilled with Ringer s solution The lum 
bar dura was exposed by laminectomy so that 
injections could be made in this region through 
a No 23 gauge needle inserted under vision 
It was found that leakage was less apt to oc 
cur if this needle was inserted obliquely and 
left m place after injections 

Basal paraldehyde anesthesia 5 supple- 
mented b} ether was used m all but two 
experiments For these two animals sodium 
barbital* was used parcntcrall} in one and 

• Dc *« — 1 j exou per ir 3 -. try tubr 

•Do ** — ojjo pfr kjnn pujwrtcnJlr 
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intravenously in the other Inanrcsthesla with 
paraldehyde the blood pressure and pulse rate 
were elevated while with sodium barbital the 
blood p re«ure and pulse rate were consider 
ably lower After the administration of paral 
dehyde the respiration! were slow and deep 
and were quickly affected b\ varying ccndi 
tions. With sodium barbital however the 
respirations were not only slower and more 
feeble but they responded les* rapidly to the 
conditions of the experiment Paraldehyde 
was chosen for amesthesa because of its rela 
lively low tcuddty A very depressing basal 
anaesthesia would undoubtedly confuse the 
responses of the respiratory center and en 
hance other depressor effects. 

VENTRICULAR INJECTION OT PROCAUCE 
(JIO l) 

Injections of procaine in doses of from io 
to 200 milligrams dissolved In i cubic centi 
meter of Ringer’s solution were made into 
the lateral ventricle* of dogs Ten seconds 
was the usual time consumed by the Injection 
Ten milligrams failed to cause respiratory in 
ralysu but as mgm or more caused cessation 
of respiration in from i to iK minutes. The 
movements of respiration ceased suddenly 
without definite preliminary change although 
occasionally it seemed that thoracic respire 
tlon was paralyzed just before diaphragmatic 
breathing ceased. The return of respiration 
was quite sudden 1 5 to 30 minutes titer the 
injection had been made and the first spon 
tan co us respirations were often of • peculiar 
type usually completely co-ordinated sets 
with facial cervical and thoracic muscles 
moving In concert with the diaphragm. In 
a few experiments In which the basal anes- 
thesia was light the first spontaneous respire 
tions resembled great yawns passing on to 
deep gasps and to a hyperncea resembling 
that which follows carbon dioxide inhalation 
Reap ire tioo became normal within appron 
mately 5 minutes. 

The ventricular Injection of procaine also 
caused a slowing of the pulse rate and a fall 
of blood pressure both phenomena beginning 
10 to 30 seconds after the Injection and reach- 
ing their maximum effect within shout a min 
utes so that at the time respiration* became 


paralyzed the pulse rate had slowed 20 to 
40 points, and the blood pressure had fallen 
from over 100 millimeters mercury systolic to 
40 to 7 0 millimeters mercury After remain 
mg at thh low level for from 5 to 10 minutes, 
depending upon the size of the dose the pulse 
rate and blood pressure rose gradually to 
normal during a period of from 4 to 10 min- 
utes, and when the systolic pressure bad *1 
most returned to normal respiration com 
raenced. The entire process consumed at 
times only 2Q minutes and the reactions could 
be repeated again and again In the same 
animal The 10 to 15 milligram doses of 
procaine produced a slight vasomotor change 
consisting of a moderate fall of blood pressure 
and a slowing of the pulse with a slight al 
teration of the quality of the respirations 
without actual paralysis 

CISTERNAL INJECTIONS OF PROCAINE 

One hundred and fifty milligrams of pro- 
caine dissolved In 1 cubic centimeter of 
Ringer a solution was injected into the os- 
tema magna Respirations ceased within 
1 minute Artificial respiration was Imme- 
diately started and the animal was placed 
m deep Trendelenburg portion In antldpa 
tlon of a marked fall In blood pressure The 
pulse rate slowed considerably and the blood 
pressure began to fall descending to the low 
level of about one third normal during the jo 
minutes following injections. Asphyxia had 
no part In these change* as artificial respi 
ration waa promptly and adequately mam 
tained. After i ! 4 to a hours feeble ipontane 
ous respirations and a rise in blood pressure 
were noted progressing so that In ^util-a 
hour* artificial respiration could be itoj^ieu. 
However the animal could not be removed 
from Trendelenburg position to the horizontal 
without a drop m blood pressure and a cr** 
tlon of respiration requiring further artificial 
respiration for about one-half hour Postunu 
changes at this stage continued to cause *ome 
fall in blood pressure. 

LUMBAR INJECTION Or PROCAINE 
(no a) 

A definite tram of events took place folriy 
regularly upon the injection 0/150 milligram* 
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of procai n e dissolved in i cubic centimeter of 
Ringer * solution into the lumbar cerebro- 
spinal space*. Within 10 to 60 seconds the 
blood pressure dropped to one third it* former 
level *nd toward the end of this drop the 
pulse slowed to two-third* it* former rate 
Respiration* in this short time became purely 
abdominal in type and the thorax wa* teen 
to be paralysed expanding on expiration In 
it rad of on inspiration a* u normal. The 
movement of tidal air gradually failed to that 
within 7 to 10 minutes after the Injection of 
the drug tyanoss was marked and retpira 
bon had totally ceased. Cardiac action fre 
quantly faded before diaphragmatic move 
ment completely stopped and often the am 
mal could not bo saved if artificial respiration 
were not begun early Immediately after 
starting artificial respiration and placing the 
animal in marked Trendelenburg position the 
color improved and the animal remained m 
this condition of low pulse and blood pressure 
for i# to a hours, after which time a gradual 
me of blood pressure, followed by feeble be 
ginning of spontaneous respiration occurred 
and increased so that It was safe to cease 
artificial respiration at the end of a to 
hoars However the state of the animal s 
vasomotor system wa* so unstable that re 
moval from marked Trendelenburg position 


to the horizontal caused serious collapse oi 
circulation with cessation of respiration re 
qulring for recovery a marked Trendelenburg 
poslbon and artificial respiration for another 
half hour 

An interesting complication occurred after 
lumbar injection in a of the animals under 
observation In both these instances all wu 
going well after the usual reaction when ir 
regularity of the cardiac rhythm developed. 
At first, ft was transient and the chart showed 
merely occasional effects resembling heart 

block. The dropped beats became so frequent, 

however that In the fint instance almost s 
total cessation of action occurred and the 
chart showed only minute fibrillary coctrac 
bon* with the blood pressure at rero Epi- 
nephrine in repeated doses was given and tin* 
first animal was finally saved although re- 
peated doses of cpinephnne at intervals of 
about 15 mlnntes were necessary fa order to 
break up recurrences of the phenomenon The 
same irregularity was seen at another time 
while waiting for recovery of an animal from 
spinal anJcstheila Preparation had been 
made, however to administer epinephrine at 
the first lign of dropped beat *0 that there 
might be less danger of a fatality Thl* com 
plication of cardiac action might have oc 
curred in other experiments were It not for 
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the fact that in most of them epinephrine was 
used for determinations of alterations of as- 
ternal pressure The origin of the phenom 
enon was not investigated It appeared after 
a long period of low blood pressure and alow 
pulse although no cyanosis was present 

r£suu£ 

The ventricular injection of procaine re- 
sulted in a paralysis of the central respire 
tory and vasomotor mechanisms Immedi 
ately after the injection was made blood 
pressure and pulse rate decreased and res- 
piration suddenly ceased All of these func 
tions recovered rather rapidly as co-ordinated 
processes Smaller doses of the drug caused 
comparable effects (fig 1) 

The asternal injection of procaine resulted 
in an immediate cessation of respiration which 
was followed b> a slowing of the poise rate 
and a fall of blood pressure Recovery was 
very slow and there was evidence of lack 
of co-ordinated vasomotor and respiratory 
responses 

The lumbar injection resulted in on Imme 
diatc fall of blood pressure on apparent pa 
raly’sis of intercostal musdes a slowing of 
the pulse rate and a gradual failure of dia 
phragmatlc respiration Hie order of events 
was roughly the reverse of that seen after 
cisternal Injection Recovery was prolonged 


with lack of co-ordinated responses suggest 
ing a similar m complete recovery of the parts 
involved 

The obvious interpretation of these results 
was that the central mechanism may recover 
rapidly from procaine paralysis presumably 
due to more adequate blood supply and the 
outward flow of cerebrospinal fluid from the 
choroid plexus of the ventricles, on the other 
hand when neurological units beyond the 
central mechanism are involved as in as- 
ternal and lumbar injections, a different set 
of results appeared It seemed probable that 
the difference lay in the fact that under the 
latter set of arcumstances nerve filaments arc 
involved which he m a slowly changing cere 
brospinal fluid medium The procaine used 
in the latter experiments was concentrated 
enough to paralyze all types of fibers with 
which it came in contact and It was thus 
impossible to determine whether the paral 
ysis of respiration following cisternal injec 
tion was due to paralysis of the phrenic fila 
ments alone or whether the central paths of 
respiratory impulses were involved as well 
Likewise the respiratory failure produced by 
the lumbar injection may hare been due 
either to the action of the drug on the phrenic 
filaments or the center or to the effect of a 
collapse of circulation with resultant bulbar 
an-erala 
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The considerations discussed suggested far 
ther experiments the first to detennine the 
duration of paralysis of an isolated nerve 
inch at a spinal root filament when exposed 
to procaine of various concentrations the 
second to compare the changes In respiration 
and cerebrospinal fluid pressure produced dur 
ing spinal anesthesia by drags which cause a 
nse or fall of blood pressure and the third 
to recover asternal fluid during the respire 
tory paralysis following lumbar Injection of 
procaine and to determine Its effect when in 
jected into the ventricle of an Intact animal. 

p aral van Atm recover r or aw 

ISOLATED NERVE 

In order to determine the time required for 
motor functions of on isolated nerve to re 
cover from procaine anesthesia a segment of 
approximately a# centimetera of the sciatic 
nerve of a frog nerve muscle preparation was 
exposed to procaine of various concentrations. 
The nerve was threaded through a small gloss 
chamber and sealed with petrolatum jelly »o 
that It could be entirely covered by the drug 
without leakage An inlet and on outlet to 
the chamber were provided «o that irrigation 
with Ringer s aolutlon could be coined out. 
An automatic “make and break stimulus was 


applied every minute and muscle contractions 
recorded on a revolving drum The nerve ma- 
de preparation was held In a moist chamber 

One per cent procaine plus epinephrine 
caused paralysis in 7 minutes, and recovery 
time although rather variable, was usually of 
about the some duration os the time of a 
posure to the drag (Fig 3) Ten per cost 
procaine 1 plus epinephrine caused paralysis In 
4. to 6 minutes on the average and In four 
trials recovery was much delayed, from 4° 
to 80 minutes of irrigation being necessary 
after on exposure of only 10 minute* (Fig 4) 
Pitkin t "splnocaine'’ 5 at two trials caused p* 
ralyris In 5 minutes, and after a 10 minute 
exposure recovery took place with 10 min 
utes of Irrigation ( Fig c) This Is evidence 
against the claim that “SpiDocalne” fluid Is 
fixed within nerve tissues by the substances 
contained m it 

CHARGE! IN PRESSURE 07 THE CEREBROSPINAL 
ELUTD AND E7TECTB ON RESPIRATION ERO- 

rrcrcED bt drugs 

A Before spinal an&siktsia The animals 
for these experiments were prepared sdth 

* * M »»e c W* b up MtW ln^ihi 

I 41* JcM. cm. 


THOMPSON SPINAL ANAESTHESIA 


S S9 



basal narcosis In the same manner a* for in 
jections of procaine Cisternal pressure was 
considered to be representative of the cere 
brosplnal fluid pressure when the animal was 
horizontal. Readings were taken from a “TJ 
tube” which communicated with the dsteraa 
magna as described. 

The intravenous Injection, in the normal 
animal, of epinephrine (1 cubic centimeter 
1 10,000) or phenyl ether of choline (2 mflli 
grams) 1 resulted in effects which are conven 
ientl> described In two phases At first, din- 
ing the short rapid nse of blood pressure and 
pulse rate the cisternal pressure rose 25 to 
30 millimeters of water, and there was a short 
cessation of respiration The depressor reflex 
then followed producing a fall of blood pres- 
sure to a level below normal with vagal ef 
fecta showing on the pulse chart During the 
depressor reflex the asternal pressure fell 50 
to 60 millimeters of water below normal This 
latter phase was accompanied by deep and 
rapid respiration less evident niter phenyl 
ether of choline (Fig 6) When sodium bar 
bital was used for anrcsthesia in place of 
paraldehyde there was a greater and more 
prolonged rise In asternal pressure before re 
adjustment (Fig 7) 

Inhalation of one ampul of amyl mtnte 
resulted In a marked fall of blood pressure 

pwtnu ~ — fit trrf'i. -W, cUtfly 
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a nse in venous pressure a nse in cerebro- 
spinal fluid pressure of 20 to 40 millimeters 
of water, and extremely deep and rapid res 
pirations (Figs 8 and 9) The intravenous 
injection of o 2 milligram of acetyl choline 
gave similar results except that respirations 
were hardly affected in any way 

B Dunng spinal anersthesia. When 150 
milligrams of procaine In 1 cubic centimeter 
of Ringer’s solution was injected into the 
lumbar region of the cerebrospinal system 
there was an Immediate nse in cisternal pres- 
sure which continued as the blood pressure 
fell and as respiration became paralyzed This 
reaction ceased at the end of about 10 min 
utes, during which time venous pressure had 
risen slightly (2 millimeters of mercury) above 
its former level and the asternal pressure was 
50 to 100 millim eters of water above its 
former level both remaining at these new 
base lines 

The intravenous injection of epinephrine in 
such an animal caused a marked nse of as- 
ternal pressure to 300 or 400 millimeters of 
water (from 175 millimeters) returning quite 
promptly to the former level when the epi 
nephrme reaction ceased Venous pressure 
neari> doubled dunng this penod Phenyl 
ether of choline caused a similar effect Am 
final respiration was continuously adminis- 
tered during this experiment because of the 
paralysis due to the high level of anesthesia 
(Fig ro) 
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The administration of amvl nitrite or acetyl 
choline caused a drop in asternal pressure 
amounting to a 5 to 40 millimeters of tester 
without demonstrable change in arterial or 
venom pressure (The arterial pressure wns 
already at the krw level of high spinal anes- 
thesia,) (Fig 10 ) 

Ephednne (dose 25 milligrams) injected 
intravenously before the induction of spinal 
antithesis resulted in a prolonged elevation 
of blood pressure and pulse rate such that 
the induction of spinal ansathesia did not 
cause a fall of blood pressure or a paralysis 
of respiration In four trials At three of these 
trials 600 milligrams of procaine tnu In 
jected into the lumbar apace In as much as 
4 cubic centimeters of Ringer’ 1 solution and 
yet diaphragmatic respiration continued 
although the thoracic musdes seemed para 
lyxed as described. Tl* large dose was 
given and repeated because at fiiat It was 
thought that some of the drug had leaked 
out of the subarachnoid apace around the 
needle. 

Observations of asternal prcuure were rc 
peated in the animals in which diaphragmatic 
respiration remained intact after the Injec 
tion of ephednne and after the Induction of 
spinal oniKSthesia. In these instances both 
nmj 1 nitrite and ace t> 1 choline ca uaed a marked 
transient fall in blood pressure a drop In cis- 


ternal pressure of 24 to 40 millimeters of *1 
ter and a transient but definite cessation of 
respiration producing cyanosis A very short 
period of artificial respiration was considered 
necessary after these drugs, because of the 
critical condition of the animal but function 
returned within 10 to so minutes. The marled 
reactions which were produced in these in- 
stances were due to vasodilatation which un- 
doubtedly resulted in venous engorgement 
cardiac dilatation and defiaent circulation of 
the bulbar centers. 

Oiber observation! deserving of mention are 
as follows One experiment was undertaken 
to determine the effect daring spinal anes- 
thesia of withdrawal of spinal fluid produced 
b\ hypertonic solutions In an animal with 
intact respiration Under such circumstances 
would the drug be drawn upward Into the 
region of the phrenic filaments or the vlbd 
centers? Fifty cubic centimeters of ao p« 
cent sodium chlonde were Injected slowly into 
a vdn in order to produce a resorption of 
cerebrospinal fluid The injection was soon 
followed by a rise In ditenud pressure of 50 
millimeters of water and during this dev* 
bon 0/ pressure the respirations gradually 
failed ceasing 5 minutes after the injection 
had started. The blood pressure *knriy 'efl 
to a low level and Within 30 minutes the 
cisternal pressure had descended from 300 
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millimeters of water to zero With asternal 
pressure at this low level epinephrine phenyl 
ether of choline, acetyl choline and amyl 
mtnte caused small but definite changes of 
asternal pressure similar in effect to those 
observed before the spinal fluid pressure had 
been so greatly changed. After 40 minutes 
of respiratory paralysis without an> sign of 
a nse m the cisternal or blood pressure, or 
of the return of respiration recover} was 
produced by small intravenous injections of 
a total of one hundred cubic centunetere of 
distilled water, with the result of a gradual 
rise of asternal pressure to 150 millimeters of 
water and a gradual return of normal blood 
pressure and respiration 

Effects of asphyxia and hemorrhage were 
studied in order to assist interpretation of 
other findings Asphyxia was produced by 
occlusion of the tracheotomy tube If the 
animal had an Intact respiratory mechanism, 
the thorax and diaphragm made powerful ef 
forts to bring air Into the lungs thus causing 
an increase in depth of oscillations of the 
asternal pressure until they varied as much 
as 90 millimeters of water between inspira 
tion and expiration and the mean level of 
dstcmal pressure doubled m height The en 
tire system returned to normal within a mm 
ute after air was allowed to enter the lungs 
without obstruction However, if asphyxia 


was continued for over 6 minutes the cisternal 
pressure fell as the circulation failed During 
paralysis of respiration after induction of high 
spinal anaesthesia asphyxia produced a grad 
ual fall of asternal pressure until the death of 
the animal occurred. On the other hand the 
asternal pressure rose during the early part 
of asphyxia when a high blood pressure level 
had been maintained by preliminary ad 
ministration of ephednne before paralysis of 
respiration In the course of a long expen 
ment with spinal anesthesia during which the 
blood pressure remained low because of gen 
eral vasodilatation the asternal pressure 
slowly rose Hremorrhage caused a gradual 
fall of asternal pressure Stimulation ol the 
penpheral end of one of the vagi resulted in 
a transient fall of blood pressure and a co- 
madental fall of asternal pressure of 20 to 
30 millimeters of water 

VENTRICULAR TEST OF CISTERNAL 
FLUID 

One cubic centimeter 0/ fluid was with 
drawn from the d sterna magna of an animal 
whose respirations had been paralyzed b> 
spinal anesthesia (150 nuUi grama of procaine 
injected into the lumbar region) and this 
cubic centimeter of fluid was injected into 
the lateral ventricle of another dog No 
changes characteristic of procaine action 
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were observed in any of the six experi- 
ments performed. 111610 was no noticeable 
effect on blood preseure, poise rate or res 
piration 

In one of these instances, after the dstemal 
fluid was removed, the animal was given an 
intravenous Injection of ioo cubic centimeter* 
of is per cent aodium chloride to produce a 
reduction of volume of cerebrospinal fluid 
After so minutes a second cubic centimeter 
of dstemal fluid was removed for ventricular 
test, which produced a transient fall in blood 
pleasure and respirations became more shal 
tow but thejreactionjwas over in 3 to 4 
minutes. 

The ventricular test also was performed on 
four specimens of spinal fluid obtained in the 
surgical rtini r The first was normal fluid re 
moved from a patient prior to the Induction 
of spinal anesthesia- To this control speci- 
men (1 5 cubic centimeter volume) was added 


15 milligrams of procaine. The 3 other *ped- 
mens were obtained from patients at the 
termination of operations performed under 
“spinocalne’ anaesthesia 1 to boon after 
induction One patient had received 100 mu 
lignins, another 300 mffligiams and another 
400 milligrams of spinocalne. At the tin* 
these specimens were removed from the P* 
bents it was demonstrated that the anMthe 
sis was complete and it had not exten ded 
above the level of the umbilicus. The sped* 
mens all stood overnight, as did the control, 
which was used to determine whe ther th e 
procaine was mactivited b> the cerebrospinal 
fluid. Only one specimen the control, pn>* 
duced a paralysis of respiration when tested 
in the dog » ventricle. In this instance b«ooa 
pressure fell the pulse slowed and respir* 
tions were paralyzed for 5 minutes. The ani 
mal completely recovered in 10 minute*. Qc* 
of the other specimens produced a very night 
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drop in blood pressure and a very slight 
change in the quality of the respirations but 
this effect might have been produced by any 
foreign material Introduced into the ven 
tncular system, or it may have been due to 
a very slight procaine effect These facts in 
dicate that in these instances the procaine 
had been diluted or resorbed so that its con 
centra tion in 1 cubic centimeter was less 
than that required to produce an effect up- 
on the vital centera of a dog A chard has 
demonstrated that when injected subdurally 
the resorption of procaine begins very soon, 
reaches a maximum in 2 hours and is com 
plete after 6 hours 

DEDUCTIONS FEOU STUDY 

The ven tncular injection of procaine un 
doubtedly caused a paralysis of the reapira 
tory center, producing an immediate cessa 
tion of respiration which later recovered as 
a co-ordinated function The result was so 
prompt after injection that the site of action 
of the drug must be very near the surface of 
the ventnde, and quite near the site of in 
jection Blood pressure and pulse effects also 
were rapid in their appearance and these 
phenomena recovered fairly rapidly and com 
pletely indicating that centers for the main 
tenance of vascular tone and cardiac accelera 
tion were involved in the paralysis. 

The injection of procaine Into the dstema 
magna produced a reaction which appeared 


objectively to have been due to a downward 
diffusion of the drug since the order of events 
(with the exception of intercostal paralysis) 
was the opposite of that produced by the 
lumbar injection, yet a central paralysis simi 
lar to that produced by Cotui and Standard 
may have occurred On the other hand, re 
co very from the injection was slow and in 
complete clearly mdi eating that the drug 
also acted otherwise than on centers, possibly 
the spinal nerve filaments 

The reaction after lumbar injection was 
sim il a r to that described by Ferguson and 
North The effect was undoubtedly produced 
by upward diffusion of the drug because ob- 
jectively the sequence of paralysis followed 
anatomical structures susceptible to narcosis 
The alow recovery of these animals resembled 
that observed after asternal injections The 
known resistance of the phrenic nerve fila 
ments to narcosis however, made it necessary 
to be skeptical In attributing the paralysis 
of respiration to phrenic effects m the case 
of lumbar rejections because dilution of the 
drug undoubtedly occurred as upward dif 
fusion proceeded a thing not so likely to be 
the case with asternal rejections placed 
much nearer the phrenic filaments. 

The remarkable fact that no paralysis of 
respiration occurred after the lumbar rejec 
tion when vascular tone was maintained by 
preliminary' administration of cpbednne, led 
to the conclusion that the function of the 
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respirator} center fails If circulation falls be- 
low a certain level of efficiency The ad 
ministration of amyl nitrite and acetyl choline 
to animals with intact respiration after ephe- 
dnne and during spinal anesthesia demon 
stinted the dose relation of failure of resplra 
tion to a fall In blood pressure because both 
these drugs caused inadequate respiration for 
10 to jo minutes during which tune the ani 
mal was in a precarious condition requiring 
artitiaal respiration 

The studies of cisternal pressure under 
taken In order to correlate the cerebrospinal 
fluid dynamics with the above finding dem 
onst rated that Ln the normal animal the cere- 
brospinal fluid pressure « actually protected 
from marked fluctuations by the vasomotor 
system The following observations deserve 
discussion 

1 Before spinal amrstkesia Blood pres- 
sure raising drugs produced a rise Ln dsternal 
pressure dunng the pressor phase, with a fall 
during the depressor phase readjust mg as the 
action wore off 

Blood pressure depressing drugs before 
spinal anersthwia produced a sudden rise in 
asternal pressure paralleling a marked rise 
of pulse rate and venous pressure. No com 
pensatory fall occurred 

2 In tke presence of spinal anastbesia The 
responses were far more marked especially 
the rise after epinephrine in which dstemal 
pressure soared to 400 millimeters of water 
and the fact that compensatory pressor or 
depressor reactions failed to appear was no- 
table. 

After the injection of epinephrine no de 
pressor reflex occurred and likewise after 
administration of om\l nitrite or acetyl cho- 
line, no pressor reflex took place. The as- 
ternal pressure changes produced by these 
drugs in the presence 01 spinal amstbem 
were exactly those to be expected in the ab- 
sence of a to sc mol or system representing a 
total inability of the animal to compensate for 
rapid changes of drculabon These observa 
tions give condusive proof to the presumption 
that paralysis of the sympathetic* takes place 
comddentallj with the loss of vascular tone 
and the fall of blood pressure In spinal anxs- 
theria. 


The demonstration that dstemal fluid from 
an animal with respiratory paralysis produced 
by spinal antesthesia docs not cause any no- 
ticeable effect on blood pressure or respiration 
when injected into the ventnde of another 
susceptible animal would prove that procaine 
ts not present in the asfema ma^na in amounts 
sufficient la act upon tke ntal centers and that 
the important action on both respiration and 
blood pressure is bv some other mechanism. 
This fact is of great Importance provided it 
can be correlated with the knowledge that 
anaesthesia of the face without paralysis of 
respiration may be produced by surgical 
spinal anxstbesia. In order to have caused 
anxsthesia of the face the drug must have 
entered the aatema batahs without having 
produced narcosis of all the phrenic filaments. 
The experimental evidence presented does not 
Indicate whether or not phrenic filaments are 
paralyzed as they pass through the subarach- 
noid spaces, although the experimental and 
dmi cai evidence both indicate that the ccJ 
lapse of respiration is dosely related to res- 
piratory failure It seems inevitable to ccn- 
dude that in the experiments with lumbar 
injections a defid ency of circulation is »o in- 
timatdv associated with failure of respiration 
that adequate support of the circulatory 
mechanism may be expected to prevent res- 
piratory failure. 1 

Other matters of Interest not directly con- 
cerned with spinal anwsthesia deserve <fi*- 
cusdon The immediate failure and ripul re- 
covery of respiration after ventricular in jrc 
tions show that this center lies relative!} near 
the surface of the ventricular system and 
quite near the site of Injection. The curioc* 
phenomena observed dunng the recovery of 
respiration m which the animal passed 
through three different phases of resplratioo, 
support the Investigations of Lumsden who 
has demonstrated tie complexity of the res- 
piratory center and has defined 
apneustic and pneumotaxic centers of resplra 
tion 

The immediate effect of ventricular injee 
tions of procaine In produang a fall of bkod 

Dr hulrr kj> t«^(h iw CT 
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pressure and a slowing of the pulse rate both 
of which look place simultaneously indicates 
the close relation of these two functions It 
may be true that the cardio-accelerator center 
and the vasomotor center are identical That 
epinephrine, when injected into the ventricle 
does not act upon the vasomotor center was 
demonstrated On the other hand ephedrme 
produced the immediate effect of a moderate 
rise of blood pressure and pulse rate and after 
10 to 15 minutes a more marked and pro- 
longed nse took place presumably because 
of a peripheral action In these animals 
neither epinephrine or ephednne affected res- 
piration, in contrast to the intravenous in 
lection of epinephnne which produces a short 
period of apncea, possibly because of con 
stnction of the arterioles immediately adja 
cent to the center It seems probable there 
fore, that although the respiratory and vaso 
motor centers he relatively near the surface 
of the ventricular path they are actually 
beneath the surface where their arterioles 
are not subject to the vasoconstrictor action 
of epinephnne if it b injected into the cere 
brospmal system 

CONCLUSIONS 

There 15 no evidence to indicate that during 
spinal anaesthesia procaine diffuses in the oer 
ebrospinal system as far as the centers of 
respiration to produce respiratory paralysis 
by direct action In experimental animals 
during respiratory paralysis following spinal 
anaesthesia there is not sufficient procaine in 
the fluid of the cistema magna to produce an 
effect on the centers of respiration and vaso- 
motor control The collapse of circulation 
and resultant bulbar anremia appear to be 
intimately associated with respiratory failure 
The deficiency of circulation is the result of 
an extensive action of the drug on nerve ele 
menu of the filaments of the spinal cord 
producing paralysis of the sympathetic sys- 
tem (Smith and Porter) and the cardio- 
accelerator mechanism and paralysis of cos- 
tal respiration (Ferguson and North) The 
results of these effects arc a loss of vascular 
tone and changes in circulatory mechanisms 
for which compensation cannot be made by 
the central nervous system 


The following observations support this 
statement 

1 A comparison of the changes of cere 
brospmal fluid pressure produced before and 
after induction of spinal anicsthesia by drugs 
which cause a rise or fall of blood pres- 
sure demonstrated in the animals studied 
that the function of the entire sympathetic 
system was abolished by the spinal anes- 
thesia 

2 Paralysis of the vital centers of res- 
piration and vasomotor control produced 
by procaine injected into the ventricles of 
dogs is of short duration and recovery is 
complete provided artificial respiration is 
adequately maintained throughout the period 
of paralysis Were the respiratory failure 
produced solely by paralysis of the centers 
recovery would take place far more quickly 
and in a different maimer than is actually 
the case 

s Cisternal fluid obtained at the time of 
respiratory faffure following spinal amcsthesia 
did not contain enough procaine to produce 
an effect on the centers of an intact animal 
when injected mto the ventricles 

4 Paralysis of respiration during spinal 
anscathesia did not occur when a fail of 
blood pressure did not take place or was 
prevented by preliminary administration of 
ephedrme 

5 Failure of respiration was produced dur 
mg recovery from spinal anaesthesia by change 
in posture to the horizontal from Trendeien 
burg position, and similar effects were pro 
apitated by amyl mtnte or acetyl choline 
which was administered to animals the arcu 
iatorv and respiratory mechanisms of which 
were maintained by ephednne dunng spinal 
anaesthesia 

6 Recovery of respiration was preceded in 
all instances by improvement in circulation 
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CARCINOMA OF THE BLADDER 

BENJAMIN S BARRINGER, M D EAC.S., New Youe 

llrconrui HvpUal 


T HIS paper is baaed upon the records of 
78 controlled cases of bladder carcinoma 
which have been taken mainly from the 
cases seen and treated by radium in the Me 
mortal Hospital 1 during the past 18 years. The 
individual histones of these cases are briefly 
published This record includes the opera 
tion, the amount and method of use of radium, 
the cyatoscopic examination, the pathology 
and the report of the Bladder Carcinoma Reg 
istry whenever the case has been registered, 
together with the length of time of control. 

This method of publishing individual case 
histories is used because m this way one may 
study much more accurately the dosage of 
radium used, the kind and extent of tumor 
controlled with the pathology of controlled 
cases Controversial points and there are 
many concerning bladder cancer, cannot m 
the least be settled by publishing statistics 
These latter can give only a vague clue as to 
the approach and methods of any one surgeon 
in any given class of cases. 

Pathology of the controlled cases Of our 
78 controlled cases 1 , 48 of them have been 
graded according to the scheme of Broders 
Nine cases were Grade I, 24 cases were Grade 
II, 14 cases were Grade HI, and 1 case was 
Grade IV Some of these have been graded 
by Ewing, some by the Carcinoma Registry, 
and some by both. 

Ewing's Grade I corresponds as a rule to 
Broders’ Grade II Broders’ gradations are 
followed by the Carcinoma Registry Ewing s 
papilloma is not graded as a bladder cancer, 
while as a rule Grade I according to the Car 
ernoma Registry means a papilloma. 

There are tumors which stand between 
“pure papilloma" and ‘ papiDaiy carcinoma.’ 
Geraghty called these malignant papilloma. 
The> have m alignant features which pure 
papilloma has not. The 9 cases of Grade I ma 
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bgnancy are probably of this type They were 
so according to the cystoscopic examination, 
generally being firmer tumors than the papil 
Ionia and often partially sloughy tumors In 
one of them graded I by the Caranoma Regis- 
try, Ewing made a diagnosis of 1 solid cara 
noma." 

So the comparatively few tumors in Grade I 
were probably cancerous Of the rest of the 
48 graded tumors, there was no question as to 
their malignancy The 30 tumors not graded 
were diagnosed “papillary cardnoma" or 
‘ infiltrating carcinoma ” No papillomas 
were included 

Pathological gradation as to radio sensitivity 
In 55 cases in which the pathologist made an 
attempt to determine whether the tumor was 
radiosensitive (these are only partly taken 
from this senes of controlled cases) 27 were 
thought to be radioresistant and 28 radiosensi 
tive From Table I there is apparently no re 
lation between the grade of tumor and its ra 
dio sensitivity It is natural to think that the 
Grade III or Grade IV would be more radio- 
sensitive than a Grade I or Grade II tumor 
This is not necessarily true 

The value of grading tumors according to 
their malignancy and radio sensitivity As far as 
the treatment by radium implantation of 
bladder tumors is concerned, I do not believe 
that the gradation of tumors helps us much 
(Table II) A highly malignant Grade IV 
tumor probably should be given external ir 
radiation before any operative interference Is 
undertaken If the control of the tumor is by 
operative removal rather than by radium seed 
implantation, certainly the pre-operative ir 
radiation should be considered Practically, 
however, it does not seem to work out well 
External irradiation causes increased distress 
to the already distressed patient, increases 
freouency of unnation, and complicates the 
healing after operation The fact that so 
many bladder tumors, when examined micro- 
scopically, present features suggesting that 
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TABLE L — BADIOSENSITIVITY OF BLADDEE 

rOlIOM 

Grmde 1 

Grade II 17 ij 

Grade III 8 o 

Grade H i 3 

they may be radiosensitive might indicate 
that some could be controlled by external 
irradiation alone 

At the Memorial Hospital we have not been 
able to get very far along this road The rea 
son for this ia possibly that the results of rndi 
um implantation directly into a tumor have 
been so good that we were loathe to try an 
experiment. We do know however that ex 
teraal Irradiation alone is singularly impotent 
In controlling the bleeding of a bladder tumor 
and if the bleeding cannot be controlled we 
have believed that the tumor certainly can 
not be controlled. I believe that most bladder 
tumors are notwithstanding the pathological 
readings not radiosensitive That is they 
are not markedly influenced by external irra 
diabon In looking over the pathological ex 
animations, I have found in 3 different cases 
the following confusing results. In a cases the 
tumor was graded as Grade HI markedly 
radiosensitive at another time Grade H 
radioresistant Another case was graded as 
Grade HI (by the Memorial Hospital) radio- 
resistant and by the Cara noma Registry 
Grade HI radiosensitive. A patient with a 
highly malignant radiosensitive tumor should 
be moat carefully examined before operation 
for metastajes. These tumors frequently me 
tastasixe very eariy 

Control oj various grades 0/ malignancy In 
analyzing our cases it would seem that we 
have controlled by Interstitial irradiation one 
class of cases as well as another and the num- 
ber of controlled cases hi each grade of malig 
nancy corresponds pretty well with the per 
cents ge frequency of the different grades of 
malignancy That is, we have controlled more 
cases m Grade H and that Is by all means 
the most frequent grade of bladder carcinoma. 
\\ e have controlled but 1 case in Grade IV 
but Grade I\ b relatively rare 

Tkt changes of the g rade of malignancy of 
the same tumor tn the same patent The fol 


TABLE n — OttADE OF UAilONANCT— 48 CASH 
OlADED OUT OF 78 CONTBOLLED CASES 

Cam 

Grade 1 9 

Grade H 14 

Grade HI 14 

Grade IV 1 

lowing patient was first seen in September 
1931 the diagnosis was epithelial papfUomi 
with atypical cells (specimen obtained with 
cyitoscope) On October 17 1931 spe amen 
diagnosed at cystotomy as papillary epaJer 
mold carcinoma Grade L On April 8 1931 
specimen by cystoscopy diagnosed as papil- 
lary epidermoid caron oma Grade H At the 
second cystotomy December 10 1931 the 
specimen showed epidermoid carcinoma Grade 
III relatively radiosensitive. Of coarse we 
who do radium implantation are at a disad- 
vantage because we get only a portion of the 
tumor These changes in the apparent degree 
of malignancy of a tumor may have been in- 
fluenced by the treatment. 

Another case was diagnosed on March 7 
1928 as cystitis, no tumor, on March si 1918 
as simple papilloma on April 17 I 9^>* 5 
infiltrating carcinoma Grade II, radio mbi 
ant an March 7 1029 as cpidernuad card 
noma Grade H radioresistant on November 
•6 1920 as epidermoid carcinoma Grade HI 
relatively radiosensitive (Table HI) 

Operative mortality I have always IniWfd 
that the suprapubic operation and radium im- 
plantation Is a relatively benign operation 
In my first 100 consecutive personal esses * 
patients died m the hospital, an operative 
mortality of 3 6 per cent. In 179 cnnsecuhve 
caaea (Table IV) my operative mortality has 
gtme up 13 patients dying in the boapltal pv 
mg an operative mortality of 7 J per 
When one considers that the large majority 
of these cases, however were, from the wr 
gcon s standpoint, inoperable (If one exriuoeJ 
total cystectomy) one realizes that this is a 
low mortality rate. In 7 cases I (Ed a secnc 
cystotomy and radium implantation wlnfe® 
another case I opened the bladd er thr ee tfina 
in a vain attempt to control the giowth. ** 
of these 8 cases there was an operative dea 
tn the hospital This certainly emphasuts 
the relative benignancj of the operation 
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TABLE m — DIFFERENT GRADES OF MALIC 
NANCY IN THE. SAME PATIENT 

September *8, 1931 Specimen througb cyito»jpe cpi 
thrfUI ptpmocn*, t typical ctfU. 

October 17 1931 Spedmen at cyrtotoery papillary cpi 
dermoid carcmoma. Grade I 

April 8 193J Sped men at cyalotcopy papflhry epider 
moM caidcoma. Grade IT 

Dmember iq, 1931 Specimen at cytto*copy epjdernwki 
caidaoms. Grade 111 retail vdy radloaenitm. 

January 3 JDJ3 Cystotomy apednien epidermoid carcn 
noma Grade 0 pitta, radiorttatant 

TABLE I\ — MORTALITY OF CYSTOTOMY OPERA 
TION AND RADIUM IMPLANTATION 

Number erf ejatotoeny operatkroa 1 9 

Number erf deatha In hoapital »3 

Mortality per cent 7 * 

TABLE V — AOK CHART — 78 CONTROLLED CASES 

A*» C«»0 

> 



A [e of controlled cates The great majority 
of patients were 10 the decades between 50 
and 60 and 60 and 70 (50 to 60—33 cases and 
60 to 70 — 25 cases) , 1 patient was between 30 
and 40 and 4 patients were between 70 and 80 
(Table V) 

Tttre veil tn years Patients are not con 
sdered well unless they have either gone a 
sufficient length of time without symptoms 
a year or more, or their bladder Is proved to be 
tumor free by cystoscopic examination or as 
seen through a cystotomy wound this opera 
lion being done for some complicating process 
It is interesting to note in Table VI that 31 
patients are well between 5 and 10 years, 10 
between 10 and 15 years, and 1 between 15 and 
ao years This last one is an old woman who 
has reached her ninetieth birthda> 

Stu of tumor base tn 78 controlled cases The 
sLce of the tumor itself has no relation to the 
curability of the tumor (Table VII) The 
size and the position of the base has a direct re 
lation as to whether it can be controlled A 
tumor may fill the bladder yet ma> be pedun 
cutated and attached to the bladder wall b\ a 
ver) small base Such tumors are of course 
very favorable tor implantation It Is inter 


TABLE VI — TIME WELL IN YEARS — 78 CASES 

C»« 


0 — 1 6 

1- j 8 

*~S 4 

3- 4 l* 

4- 5 0 

5- n> 3* 

to-15 JO 

IJ'JO i 


TABLE VTI — SIZE OT THE TUMOR BASE — 
78 CONTROLLED CASES 


1 »quart centimeter 1 

1-4 fquart centime tert 19 

4-6 *cjujut ctniinwltn 16 

b-10 tqvare centime ten 9 

id- 10 iquart centime ten 1 1 

»o-jo *ium centimeter* 6 

30+ KjOAre centimeter* 7 

Eitraiivt, 4 

Not given 4 


TABLE VU 3 — SITE OT TUMOR — 78 CONTROLLED 
CASES 

u*m 

H*»e touching trigone or ureter*, or Internd uretbru, 48 
Lateral wMU 1 < 

Hue back of tn*oot fi 

Vault » 

Not g Wen 5 

esting to note that of 74 tumors of which the 
size of the base was given, all but 37 had a 
base larger than 6 square centimeters 4 were 
recorded as extensive, and 7 had a base of 
more than 30 square centimeters This gives 
an index as to the relative inoperability of 
many of these tumors 
The stte of the tumor in 78 controlled carer I 

have classified the site in four divisions (Tabic 
VIII) one a tumor of the base of the bladder 
touching the tngone or ureters or internal 
urethral onfice There were 48 such tumors 
a large majority, 15 wtrc of the lateral walls 
8 on the base bacV of the trigone , and but 3 of 
the bladder vault In 5 the site was not given 
The fact that in a large majority of cases the 
tumors are situated on or adjacent to the tn 
gone is what males operation in these cases so 
signall> difficult and puts many of them in 
the inoperable doss unless one considers that 
most malignant of operations for a malignant 
tumor total cystectomy with ureteral implan 
tatlon Tumors of the bladder vault while 
much more accessible are much more maljg 
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TABLE IX. — CASES OPERABLE OR INOPERABLE 

IT SURGICAL REMOVAL WERE CONSIDERED 

Can 

Opmbl* 53 

IaopmbJo 

Bordrdim » 

nant and more prone to metastasixe than tu- 
rnon elsewhere situated. 

OprraUt wnui inoperable I have attempt 
ed In a very rough way to put myaelf in the po- 
sition of the surgeon who might attempt to 
remove a bladder tumor by operation. This 
naturally vanes with the shill and experience 
of the surgeon. I have considered a case In 
operable If it u at all extensive and directly In- 
volves one or both ureteral orifices, the Inter 
nal urethra or a part of the tngooe. I do not 
believe an\ surgeon can show many such cases 
In which the operation has resulted in the cure 
of the patient. 

With this dassificabon in view I have con 
iidered that 43 cases were Inoperable 33 oper 
able and 2 were borderline cases (Table DO 

Complications 0 f cystotomy and radon im 
plantation The first and of course most im 
portent complications are the deaths occur 
ring in the hospital (Tabic XI) Of the 13 
deaths, 2 bad proved metastases to the lungs 
and the Hver 1 died unrmic — be had a high 
non-protein nitrogen content before opera 
tion bot we believed that there was a chance 
that we could control ha tumor 1 (bed of a 
diabetic coma — he had a fairly high hlood 
sugar before operation a died of exacerbation 
of an old kidney infection m both of these 
there had been a previous cystotomy and 
treatment of the bladder tumor 1 died as far 
as we could determine of infection of the kid 
neys 6 (Bed of heart failure whkh was proha 
bly dependent upon and secondary to an in 
feebon of the bladder and kidneys. It is 
possible that some of these patients should 
not have been operated upon. On the other 
hand as there was a possibility of cure I be 
lleve the operation was justified. 

The com plications which occurred In the 78 
patients, in whom the tumor was controlled, 
were the following 9 had bladder stones, in 3 
of whkh suprapubic removal had to be done 
1 had a stricture of the urethra 4 had some- 
what severe Infections of the bladder and kid 


TABLE X. — PROOF OT CURE — CONTROLLED CASES 

Cm 

BUddtr normal bj cystoscopy or tkirofb cystotomy 
wound 6 

Patient normal Mlo mi* o m aotprortdcTwtowopL 
caDy 1 

neys 3 had urethrorectal fistulas and 3 hid a 
suprapubic fistula which persisted for a long 
time 3 had vesicovaginal fistulas 3 had carci- 
nomatous implants In the suprapubic wound 
1 had such a severe infection of one kidney 
that a nephrostomy had to be done to drain it 
and 1 had to have a bilateral nephrostomy be 
cause of an Inflammatory stricture of the 
lower portion of the ureter both of these pe 
tlents eventually died Taken all in all, when 
one considers the inoperability of many of the 
cases in which radium was implanted these 
complications are surprisingly few The 
wont single complication that one has to deal 
with is infection of the bladder and kidneys 
which may follow radium implantatioo of a 
tumor Many of these advanced turnon are 
badly Infected and the placing of radon seeds 
in them does not help that infection. Hera to 
deal properly with this problem Is a matter to 
the future. Perhaps long preparation of nn± 
patients with an attempt to sterilize the tu- 
mor by some antiseptic may be the answer 
Three patients in whom tbe tumor was c®- 
trolled died from prolonged Infection mused 
by tbe treatment — 1 In 9, 1 in 8 1 In 3 
The average tune spent In tbe hospital by 
32 patients taken at random on whom supra 
pubic implantation was done was 32 days. 

I arithes of irradiation. The different form* 
of inadiatxo as appBed to bladder tumors 
have been discussed at length in various p* 
pen. I think at the present time we have 
pretty well proved that the use of radon seed* 
of low value between 1 and 1 }4 mflhcona 
placed a little nearer th«n 1 centimeter apart 
lathe Ideal type. Contrary to what is general 
ly believed such implantations even If they oe 
near the internal urethra do not cause an un- 
due amount of pain Infection b the variable 

element. H there is Infection plus lm^atjcn 

the patient may have pain for a considerable 
time (some weeks) We at times harebc« 
a cc used of having given too heavy do** 
radium In bladder tumors undoubtedly tnis 
Is true. One must remember much ol <*$ 
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TABLE XL — COMPLICATIONS IN 78 CONTROLLED 
CASES Cmcs 

Stone bladder 9 

Stricture urethra. 1 

Infection bladder and kddneyi a 

Infection kidney 1 

Urethrora^inal fiatnla o 

Urethrorectal fiatula * 

Suprapubic fistula 3 

work "has been experimental A perusal of the 
78 controlled cases, however seems to justify 
whatever method of irradiation we have used 
I do not believe that there is any other extant 
method by which such a large number of m 
operable cases could be controlled (Table XH) 
Advantages and disadvantages of irradiation 
These have been largely covered In various 
portions of my paper Certainly the ad van 
tages are that a good man y small tumors can 
be controlled without mortality without oper 
ation, by cystoscopic implantation In tu 
mors of the base of the bladder which consti 
tute the large majority radium certainl> has 
a vast advantage over operative removal 
The future The future lies in the earlier 
diagnosis by cystoscope the more accurate 
diagnosis by pathological examination and the 
realization that even the smallest bladder 
tumor, if it be cancerous is a grave disease not 
to be treated by m adequate means 
For the larger tumors we can set no rule 
If we believe that such tumors are confined to 
the bladder we should have no mental restnc 
tion that a tumor of a certain size is hopeless 
We should vigorously attempt to control these 
large tumora. Each year ought to see us more 
adequatelj equipped to do this 
The histones of the 78 controlled cases are 
not given in full Only sufficient material is 
included to enable one to get an accurate idea 

TABLE XU — METHOD OF RADON IMPLANT A 
TION — 78 CONTROLLED CASES 

C**a 

Cystotomy operation. 54 

Cj-ttoicoplc application. *6 

la • case* botk cy*ot«*7 apcmlaa tod cj*mcnric «pptk»tk*s 

MpcwUi tocot. 

T\DLE \m — THREE AND FIVE YEAR CURES — 
305 PERSONAL CASES 

Frreeot 
56 *7 


of the kind, extent, and position of the bladder 
tumor, together with the method of lrradrn 
tion and amount of radium used for control 
No mention is made of complications The 
time of control Is reckoned from the patient’s 
first treatment to time last seen or heard from 

As a rule the grading of tumors by the Car 
nnomA Registry is one number higher tha n 
the grading of the Memorial Hospital For 
example Carcinoma Registry Grade II cone 
sponds to Ewing’s Grade I This is by no 
means always so 

C A. G Memorial Hospital, admitted November 
1, 1915. female, aged 60 year*. Cystoscopy showed 
a tloughy tesaile bladder tumor 3 by 3 centimeter* 
on left ureter on January 19, xg 16 1 bladder tube 
of radon screened by millimeter stiver was in 
sorted through cystoscope 800 mllli curie hours and 
applied to tumor Pathological examination Alveo- 
lar carcinoma. Cystoscopy a, A years later showed a 
normal bladder In October 1926 patient sitting at 
the supper table, died of heart disease. 

J A EL Memorial Hospital admitted July w 
1916 male aged 6a years. Cyatoscopy showed a 
sloughy senile bladder tumor 1 by a centimeter* on 
left ureter In October 1916 2 bladder tube* of ra 
don — 1 134 mllli curie hour*— were applied to tumor 
on February to 1917 3 bladder tube* of radon — 600 
mllll curie hours — applied to tumor Pathological 
examination carcinoma. In 19a x the patient had a 
normal bladder on cyatoscopy Died In 1931 from 
cerebral hemorrhage. 

P M Memorial Hospital admitted October 3. 

1916 female aged 71 years. Cyatoscopy showed 
papillary bladder tumor 1 by 3 centimeters on tri- 
gone and base on December *, 1916 3 bladder 
tubes of radon — 1400 mflllcurie hour* — applied to 
tumor In March, 1919 bladder tube of radon un 
screened — 733 mfllicune hours — applied to recur 
rence. Pathological examination papQlotna Infil 
tratmg base. In March 1933 the patient li weiL 

A. J VanW Memorial Hospital admitted May 
16 1917 female, aged 59 years. Cystoscopy 

showed bladder tumor a A by a_H centimeters In left 
urethral orifice. On hfay 13 1917 a bladder tubes 
of radon 50 mflhcuriea 6’-i hours— 650 mfllicune 
hours — applied to tumor On November 20 1917 
2 bladder tubes of radon 49 mfllicunei and 91 mflll- 
curies for 8 hours — 1120 m mi curie hours — applied 
to tumor Pathological examination papilloma with 
malignant tendencies. On June 33 1918, evstos- 
cop> showed slough no tumor Patient died in 
December 1926 from cancer? 1 

M E. R. Memorial Hospital, admitted May si. 

1917 female, aged 63 jeara. Cystoscopy showed 
papillary bladder tumor a K by centimeters back 


Well 3 yeori 
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of righturcter ihl*ddertnbeiofradon43inIIOairies 
foe ? hour* — 630 mfllicnrie hour* — applied to tumor 
Pathological ox* mini don papfllama with atypical 
cell*. In October 19*3 cystoscopy ihowed no tu 
mor 

H F R. Memorial Hospital, admitted Jura 15 
1917 mile, tied 68 year*. Cystoscopy showed 
paplllarY bladder tumor alter, rive, oq right bladder 
neck 1 Diadder tube* of radon 50 mflllairie* each — 
Soo mflllcurie boor* — ippHed to tumor on July 3 
1917 Pathological crimination papillary caranoma. 
In 1910 two itoccs taken from bladder In 1916 
the patient died of old ago. 

M G Memorial Hospital, admitted October 8 

1918, female, aged 64 rean. Cystoscopy showed a 
pedunculated, firm bladder tumor 1 by 1 ccnlimetm 
tack of right ureter 361 mflllcu rte» f or }{ hour — 110 
minim rle hour* — held against the tumor through 
cystoscope. Thi* *ra» twice repeated. Pathological 
« lamination epidermoid carcinoma. In May 

1919, the patient «u tumor free cystoicopically 
In May 19**, the patient died of cerebral apoplexy 

A. II. C Memorial Hospital, admitted November 
11 1918. male, 63 year*. Cystoscopy allowed a 
aloughv bladder tumor on bladder oeck more on 
rifht aide 1 bladder tube of radon hi mUlIonrie* 
for- 5 boon — 333 mflllcuri* hoar*— applied to tumor 
through cystaacupc. Pathological examination cedi 
form malignant epithelial tumor of glandular nrlrln. 
In May 19*0 operation cyitotomy for bleeding 
no tumor granuLir cratiti*. In September 19*1 
patient waa In a boxjJtil for the Insane. 

F M. Memorial lLospital, admitted December 10, 
1918. male, tfed 48 yeara. Prorkw* cystotomy at 
Brooklyn Hospital Cyatoacopy allowed ikwghy 
multiple turnon 3 by 3 cen timet era 00 bladder neck 
t bladder tubes of radon co mQBcnriea for 8 heron — 
800 mfllicnrie hour* — applied to tumor on December 
10 1918. On April 1 1919, 1 bladder tubes of ndon 
173 mUQcnrie* for » boon — 351 mOTkurie boon — 
applied to tumor On September 11 1919, a cyatot 
omv waa done and 3 bare tube* of radon 11 midi 
curie* — 1384 mdllcurU boon — Implanted tn turnon. 
Pathological examination epidermoid carcinoma. 
The patient repotted entirely well up to the time of 
hi* death. He died of uremia following large neg 
lected carbnnda of the buttock on February 14 
19JS at the Brooklyn HospftaL 

L, NY., Mamorial Hospital, admitted July *9, 1019 
female, aged 54 yean. Cyatoacopy showed a 
akmgby sessile hi adder tumor 1 by * centimeter* on 
left wall near ureter * bladder tube* of radon 37 and 
58 mflUmrie* for 7 bonn — 750 mDUcnria bemn— -ap- 
plied to tumor through cyatoacopa. Pathological 
examination epidermoid carctooma. In 19*0 tha 
patient bad no tnnfctc on cystoscopy Lost track of 
patient. 

FEW Memorial HorpUal, admitted May 3 
19*0 male, aged << yean. Operation cyatotomy 
solid papillary bladder tumor 3 >1 by3Jf centimeter* 
on left ureter- 7 bare tube* of radon 3.7 j milHcnrie* 
each — 6»7 nullkurie boor* — Imbedded In tumor 


Pathological examination: aofld papilloma. Card- 
noma Registry papillary carcinoma Grad* L la 
19H the oladder wa* dean on cyatoacopy and ia 
1916 the patient waj well 

H. J D., Memorial Hospital, admitted May 13 
1 9x0, male, aged 33 yean. Operation cystotomy 
a flat ulcerating bladder tumor i }4 cen timet tn by 
»K erntimeten on right lateral watLij bam tube* 
of radon 3 mlfficuri e each — 384 mtlflcnrie boon — 
Implanted lu tumor On October sr.igto. 1 bladder 
tube of radon 189 fa boon — 1*9 mull curie boon — 
applied through cystoscops to 1 cc n rr ract .. On Jan- 
uary 10. 19 1 1 1 bladder tube of radon 194 beaux— 
130 mlDlcurle boon — applied through cyitoscopa to 
recurrence. Pathological examioatjoc aodd card- 
noma. Cardnoma Registry squamous cell effder 
mold and adenocarcinoma Grade III (Brodtn hin- 
»elf diagnosed this) In 1931 the patient fa well by 
aeTeral cyitoKDpk*. 

A. K. S. Memorial Hospital, Ha 17839, admit 
ted oq July 7 1910. femala, aged 56 yean. Opera- 
tion cyatotomy ether bladdar tumor 3 by 1 centi- 
meter* on left ride of base 13 bars tube* of rtdoa 
S3 mllfl curie — 1049 mflllcurio boon — Implanted in 
tumor Pathological examination solid papiQoca* 
with infiltrating tendencies Cardnoma irifilrr 
papillary squamous cell cardnoma.Grade ILL Cte 
April 6 1933 the patient fa well. The bladder as 
m«l on »ever a l erstosenefes. 

G- H. S MeTnoriaTmispitai, admitted ^nguat J, 
iox) male, aged 53 year*. Cyatoacopy abused a 
slightly sloughy bladder tumor oq lot b**e sear 
uretar s bladder tubes of radon 47 and 4< mCrxdo 
for 7 boors — 637 rnffTkiirto boun—appUed to taaor 
through cyatosoope. Pathological siaakastk* 
mapldou* of cardnoma. In May 1911 cj*x»&VT 
showed no tumor In March, 191J the patient re- 
perrted we£L No further report. 

W L.R. Memorial Hospital, admitte d Decriabc 
3 1 9 *a male, aged 70 yeara. Operation cy*tiXx *7 
a papillary partly ilocghy bladder tumor by J 
caodmeten on left ride of base touching left uretho 
19 bare tube* of radon 6 m intends each — 1 304 
R c uri e boon — Implanted In tumor » bladder tuo« 
of radon 18 mod »t mflBcnriea for 9 boon ippfied” 
surface. Pathological rnmhntlooi papflfary 
noma Grade L Patient died tn 19*3 of po*unosu- 
Up to time of hfa death he wa* free from ivaipteca 

P W, hlexnorial Hospital, admitted Noveraher 
*0 r9»i male, aged 3 3 yeara. Openttoo 
flat Indurated bladder tumor 5 by 5 centimeter* baa 
of right ureter; ji bare tubes of radoc t7 3d nhD- 

enric* — * >91 mMcnrieboure— and » bladder tab«« 

radon appOed to tumor On May *t I 9 *li l ™ 1 
tube* of radon 3.63 mffiknrie* — 479 rutTBArri c 
— applied to tumor through cystoicopo. Pathological 
examination papflfary cardnoma. In ApriLiO 1 / 
phosphates removed no tumor Patient m® “ 
Octooer 19*7, from bladder and kidney lafedw®- 

W a 1 L, ilcmotUl H»p 4 ul, id=!wJ D«JJ- 
ber 19 19*0. male aged 30 yeara. Opera tioc cy*w 
otny large, bard bladder tumor 4 by J ctntimrreis 
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on anterior wall touching urethra 14 bare tubes of 
radon for 7 mflHcune* — 914 mfllicurie horns — and 7 
bare tube* of radon 245 mflHcurie# — 333 mlll i eurie 
boor* — and 3 bladder tube* of radon — 430 milll curie 
hours— appned to tumor Pathological examination 
•quamou* Infiltrating carcinoma- On December 3 1 
1921 cystotomy done for bladder stone, no tumor 
In 1933 the patient 1* welL 
A- V Memorial Hospital, admitted April 30 
1931 male, aged 45 vears Cystotomy thawed a 
solid partly sloughy Bladder tumor 3 by a.K centi 
meten on left lateral wall and above left ureter 
bladder tubes of radon 300 radii curie* unscreened — 
100 mldicuric boura—applled to tumor this was twice 
repeated In 1933 alight recurrence treated by ra 
dlum, Caranama Registry October 34, 193a, pap- 
illary carcinoma Grade EL radioresistant In 1933 
the patient had a normal bladder on cyatoscopy 
WNL, Memorial Hospital, admitted June 14, 

S mtle, aged 71 yeara Cystoscopy showed pap- 
bladder tumor occupying entire right wall, 
line 20 1931 1 bladder tube of radon 25 mil 
llcurie for 7 boors — 173 mfllicurie hours — applied to 
tumor through cyatoacope. On Augusta, 1931, a cys- 
totomy was done and so bare tubes of screened radon 
7.84 mdli curie — 1034 milHcone hours — implanted in 
tumor Pathological examination papillary card 
noma- The patient was well up to 1939 when he 
died of pneumonia. 

A W Lenox Hill Hospital, admitted October 
1931 male, aged 58 yeara Operation cystotomy 
a hard solid bladder tumor 3 by j by 3 centimeters on 
left bladder neck and running into urethra, 40 bare 
tubes of radon 8 mlllieurie each — 4,214 mfllicurie 
hour* — and s bladder tubes applied to tumor Path 
olodcal examination Infiltrating carcinoma (Man- 
ddbaum') He had several small papfQomata of the 
bladder in 1927 which were treated by fulguration. 
In 1933 the patient Is welL 
J B Memorial Hospital, admitted February 4 
191a female aged 63 yeara. Cystoscopy showed an 
extensive papillary bladder tumor with a base 4 by 4 
centimeters back of right ureter and over trigone * 
bladder tube* of radon 1 10 mfllicurie* — 550 mlllieurie 
hours — applisd cystoscoplcsfly to tumor and on 
nine subsequent time* radium was implanted cyito- 
scopically or held against the tumor the last treat 
men t being given December 30 193* Pathological 
examination simple papilloma- Carcinoma Regis- 
try papillary carcinoma Grade H Broders (Ewing 
D arrangement too atypical for simple papJBoma- 
On March 35 1937 the patient had a normal blad 
der on cystoscopy In March 1933 the patient is 
partly paralysed arterial disease. 

J B H, Manorial Hospital, admitted March ix 
i9»3 female aged 53 yeara. Cystoscopy showed a 
sloughy bladder tumor 3 by 3 centimeters on left 
wall near left ureter On March si. 193*. 5 bare 
tubes of radon 5 mlBi curies — 660 mfllicurie hours — 
Implxntedintumorandon April 18,1933 a bare tubes 
of radon 4 33 mfllicurie* — 569 mfllicurie hours — 1m 
planted In tumor Pathological examination: papfl 


larv carcinoma. Carcinoma Registry squamous 
cdl carcinoma. Grade HI In February 1933 the 
patient is well and tumor free on cystoscopy 
L. B Memorial Hospital, admitted May 6 1913 
female, aged 45 yeara. Cystoscopy showed a papil 
lary iloughy bladder tumor 3 by 3 centimeter* on 
left base- Cystoscopic applications of bare tubes 
of radon on eleven different times Pathological 
examination infiltrating carcinoma. Carcinoma 
Registry papillary squamous carcinoma, Grade HI 
(tissue not satisfactory for accurate grading) On 
November 33 1936 tne patient was tumor free on 
cystoscopy On April 7, 1931 a large mas* appeared 
In epigastrium This was thought to be metastasis 
from bladder After death a punch biopsy of the 
mass was reported (Stewart) ca n not make positive 
diagnosis, suggests adenocarcinoma (bile ducts) 
rather than bladder cancer 
W H. M. Memorial Hospital, admitted June 6 
193* male, aged 65 yeara Operation cystotomy 
sloughy bladder tumor i }4 by 3 centimeters on 
right bladder neck and trigone, 10 bare tubes of 
radon 1 m fl l i curie each — ijao mfllicurie hours — im 
planted in tumor Pathological examination infil 
t rating papillary cardnoma. On January 5 1933 
the patient is well. 

C McC Memorial Hospital, admitted August 22. 
1931 male, aged 63 years. Cystoscopy showed 
three papillary bladder tumors, one 3 by 3 centi 
meten one 2 by 1 centimeter over base, and one 4 by 
4 centimeters Ln urethral orifice. These were treated 
through the cystoacope with bare tubes of radon 
On October 5 1933 a cystotomy waa done and 41 
bare tubes of ration *3 8 m till curies — 3 141 mfllicurie 
hours — implanted in tumor on May 1 1933 recur 
rence implanted with bare tube* of radon through 
cystoacope. Pathological examination papffloma 
with cell change* and a tendency to Infiltrate Car 
dnoma Registry October 31 193a papillary card 
noma. Grade II radio realstant On February 37 
1931 the patient died as the result of * bladder in 
fection, bed heart, and urrmia. He had Suprapubic 
drainage off and on until death. The bladder 
showed no tumor on cystoscopy 

J f W McT Memorial Hospital No 33036 ad 
tied January 1 1932 male, aged 64. years. Cystos- 
copy showed a large uoughy tumor 3J4 by sjs cen 
timeten on left bladder neck. 6 seeds of radon 1.06 
mfllicurie* each — 839 mfllicurie hours— implanted in 
tumor on May 8 19*3 3 seeds of radon 349 mllli 
curies each — 330 mfllicurie hours — implanted in 
tumor through cystoscope. Pathological examina 
tion papilloma. Carcinoma Registry papillary 
carcinoma Grade II (Broders) cell* degenerated r* 
diorexutant October si 1930 On January 3 1933 
the patient Is tumor free on cystoscopy 
M. C Memorial Hospital admitted January 30 
1933 male aged 46 years. One year previous re 
section of bladder at another hospital for pap Diary 
carcinoma This recurred and he showed on cystos- 
copy a flat bladder tumor a by a centimeter* on 
right lateral wafl. On several oc canons radium was 
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apjjled to the tumor through the cy*to*cope and 
finally a criiotomy v«» dooe and a reridual tumor 
3 by i centimeter* on left tite-ral wall was implanted 
with radium. Pathological aratniaation none of re- 
currence, In 193* the pntlent tun a normal bladder 
oq cy*to*copy 

C D Memorial Hospital, admitted Jane 19, 
ig*3 male, aged 61 year*. Operation cystotomy, 
infiltrating bladder tumor 1 by 1 cen timet era back of 
right ureter 16 bare tube* of radon 13 78 mflll 
curie* of 1818,06 mUHcnrie boor* implanted la 
tumor and a bladder tube* o( radon 143 S mDBcurte* 
for 8 honra— +30,3 mDlkurie hour*- applied to tu- 
mor Pathological examination adenocarcinoma 
(not Lika bladder, look for tadney or inteatinal 
Ewing In 1018 the patient waa well and died in 
June 1930 of apoplexy 

D t Memorial Hospital, admitted July 6 1913 
male, aged 61 yeara Operation cyltotomy two 
bladder tumor* near ureter* extend tubma cooily t 
by 1 centimeter* *9 bare tube* of radon JorntlHcunc* 
— *640 mflUcuria hour*— Implanted Into tumor* and 
1 bladder tube* of radon 30 mUticurl** lory hour* — 
4 ro mUH curie hour* — applied to wirlace. Till* tumor 
probably originated in tne pToatate It wa» treated 
oefore and alter cyitotonry by radium. Pathologi 
cal examination cvEndriad cell cardnoma papfllarv 
and infiltrating. The bladder tumor waa controlled, 
but the patient died of lobar pneumonia on Noron- 
ber *6, tp*8- 

C.C S Memorial II capital, admitted November 
»i 19x3 mala aged 5* year*. Operation eyatnto 
mr * aobd papillary extend** bladder tumor on 
trigone extending laterally Implanted with bare ra 
don teed*. Pathological examination papillary car 
cfnotna, beginning infiltration cefluiar On March 
13 19x7 the patient waa tumor free on cy*to»copy 
bad a veticoroctal tarda Died October 16 19*7 
caoae unknown. 

A. 5,. Memorial HoapAtaL admitted March ti 
1914 male, aged 70 yeara Operation cyatotomy 
wfinalaiue»the*ia,paplllarybUadeTtumocjby3cm- 
timetm 00 baae , 15 bare seed* of radon Jlmillfatria — 
1384 mild ceric hour* — implanted in tumor and 4 
bladder tuba* 137 mSTteariea for jW hour* — 753 mil 
fimriebour* — appHed to tumor Pathological exapti 
nation epithelial papfflom*. Cardnoma. Reriitry 
November 4 1931 papillary aouamoo* cxranoen* 
Grade II atypical. On July 10 1931 the patient 
died at Long uland City Hoipltal from obstruction 
of left uratar anemia. No right kidney pres ent at 
antopay 

A. B., Memorial Hospital admitted May 6 iot4» 
malt, aged 51 year*. Operatic*: cyatotomy aptnal 
anaatheda, bladder tumor papillary 4 by 3 centi- 
meter* near right ureter 7 bar* tube* of radoQ 53 
tnUll curie — rRS mlUlcurk hour* — and* bladder tube* 
131 mUllcuriei for 7 hour* — 917 mflnrurie hour* — 
applied to tumor On Juno 4 i< 
radon t 76 mHHairie* — 696,9 
applied to rtonreac*. Pathological examination 
pepOlcana, crib atypical but orderly Onjannaryfi 


1933 the patient ha* a normal bladder oq cyxtca- 

“f : , Memorial Hoipltal, No 34067 a limit, 
ted cm November n 19x1 female, aged 60 ytan 
Operatic* cyatotomy aplnal anarihoix, btidds 
tumor papillary ilougby s by 5 centimeter* on bar* 
and either lateral wall* near Internal urethra 31 bar* 
aeed* oA radc* of 70 77 and 63 mllEcurie — 455 rtb 
licurie hour* — Implanted In tumor Pathological ex 
a ml nation probably remain* 0 < infiltrating carehc- 
r n» Cardnoma Regbtry Infiltrating n crWfn* 
probably Broder* Grad* I\ radlorabtant Da 
March 7 1933 the patient had a normal bladder cm 
cyatotcopy 

N W Memorial Hoipltal No. 34364, admitted 
on January 6 1915 male aged eg yeara. Operation 
cystotomy, «pin*l aruMthtda, bladder tumor low 
papDlary 6 by 5 centimeter* 00 left ba*e 39 gold 
radon seed* of 68 and 78 mflliairie each— 3 ml 
mflliairie hour* — Implanted In tumor and 3 bladder 
tube* of radon screened by 'A mflll meter dim 47 
55, and 53 mflUcurio* for 4 >4 hour* — 6975 mflEcune 
noun — applied to tumor Pathological examination 
Infiltrating carcinoma. Carcinoma Bxgbtry No- 
vember 4 1951, papillary aquamou* carrfwwia, 
Grade II. On rebruary 9 1919 the patient bid no 
bladder tumor oq cy*to*cnpy On March 1 193* 
the patient wa» in fine ahape. Died on May 
19*1 can** unknown. 

Dr U. C. S Memorial Hospital, admUted Feb- 
ruary a4 19JS female, aged j6 year*. Cyitownpr 
flat bUddtt tumor * br * cantlmetera oq left wtrg* 
of trigone, s gold seed* of radon 5 mfllkorie*-*® 
mfllkurie boor* — Implanted in tumor through cyko- 
acope. On June 9,1915 5 gold seed* 75 odBcant* 
each — 643 mHUcurie boor#— -Implanted fa 
On June aa 1916 a 66 mni(mrfe* unscreened r»do* 
applied to tumor for jo minute*. Pathological ex 
amlnatloQ infiltrating cardnoma. On Norroiar r 
193* the patient la well and tumor free. 

J R. Memorial Hospital, admitted March *3. 
rpac male, aged 46 year*. Operation. cy*toti*“ T 
bladder tumor 4 by 6 can timet er* over bladder by 
and urethral orifice 31 bare tube* of raden A4 
curie each — 3437 *8 mtPlcurie hour* — implan ted ra 
tumor and 3 bladder tuba* of radon uj m^thm* 1 
for 6 hour*— 750 mflll curio hour* — appEad to tu«>* 
Pathological examination Infiltrating cardaomi, 
atypical cull*. Carcinoma Reghtry papdhry g* 
dnoma. Grade II radlorealftant. The patient w* 3 
in 193* of myocanliti*. . . . 

L \\^ Memorial HoapHal, No 347 11 
April *8, 1915 male aged 57 yeara Of* 3 * 1 ®? 
Cy*totomr i^nal an**the*I*, bladder terocr 
lary * by * centimeter* on bladder ba*t 1 j bare tutex 
of radoQ 8,10 mflUcuri** — 1069 m ilWuri c boon ■■ 
Implanted. Pathological examination infiltrau** 
cardnoma. Cardnoma RegUtry Ilrcetsbcr i_I 93°7 
papillary vjuanKru* ceil cardnoma. Gra de HL 
Jaauarr 8 1931 ipedmen taken ryitoacop*»“ir 
»how* no tumor March 19, 1933 the patient ■ 
and at work. 
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J H Memorial Hospital, admitted Jane 2 1925 
female aged 66 yean. Cystoacopy bladder tumor 
papillary 3 by a centimeters bacr of left ureter 5 
bare tuba of rad on. 3 ismfillcuries — 415 SomflUcurie 
boura — applied to tumor On June 14 1925,7 bare 
tuba of radon 3 91 m fill curia — 5*6 68 mMl curie 
hours — applied to tumor through cystoscope. Path 
ologlcal examination papillary carcinoma. Card 
noma Registry December 1 1930 squamous cell 
papillary carcinoma, Grade II On May 12 1931 
the patient was free from tumor on cystoscopy 
Died In February 1931, suddenly from arterial dis- 
ease. 

ACC. Memorial Hospital, admitted July 10 
iQ3< male, aged 68 years Cystoscopy alcrughy 
bladder tumor * by j centimeters on base On two 
different time* unscreened radon was held against 
the tumor and the growth controlled. In April iq «7. 
a cystotomy was done for recurrence under spinal 
anrstheslo, 10 gold radon seeds 30 millicuries— 3640 
mill! curie hours— implanted. Pathological etamlna 
tion suspicious of carcinoma, soperfioaL Carcino- 
ma Registry October 30 19^2 papillary carcinoma. 
Grade II infiltrating radioresistant. In March 
1933 the patient is in good condition. 

J B B Memorial Hospital admitted July 34, 
1915 male aged 50 years. Operation cystotomy 
ipinal anesthesia, bladder tumor papillary 1 by 3 
centimeters cm bladder neck radium implantation. 
Pathological examination papillary carcinoma. 
Card noma Regiatiy October 30 1933 papillary 
carcinoma, Grade II B rod era (Ewing 1 ) ra chore 
ristant On September 37 1931 the patient had a 
normal bladder on cystoscopy 
D S n Memorial Hospital, admitted October 13 
1935 male, 60 years. Operation cystotomy spinal 
anesthesia. 3 papillary bladder tumors on ba*e and 
lateral walls 4 by 4 centimeters, 6 by 8 centimeters, 
and 4 by 4 centimeters 80 square centimeters indnr 
ated 16 gold radon seeds 40 83 milllcuries — 538956 
mfili curie hours — were Implanted In tumors. On 
several subsequent times tubes of screened radon 
wera applied to the tumors. Pathological examina 
tion papilloma cells somewhat atypical Carcino- 
ma Registry October 11 1931 papillary sqnamoos 
carcinoma. Grade L On January 31 1933 the pa 
tient was in excellent health. 

J B K. Memorial Hospital No 35759 admitted 
February is 1936 male, aged 60 years. Operation 
cystotomy, spinal anrestnenfi bladder tumor 2 by 1 
centimeters on trigone and Internal urethra 7 gold 
radon seeds a mfili curies each — 1848 mllll curie hours 
Implanted in tumor also J bladder tubes of radon 

J 6 snd 43 mQIicnnes for 4^ hours — 351 mffii curie 
oars — applied in bladder base. Pathological exami 
nation papilloma. Carcinoma Registry papillary 
squamous carcinoma Grade L On May 1* 1931 
recurrence at top of bladder radium applied through 
cystoscope and fulgurated Also on several Later 
occasions. In March 1932 the patient was tumor 
free on cystoscopy On August 26 1933 the pa 
tient died suddenly of a heart attack. 


female aged 66 years. Cystoacopy bladder tumor 
papillary 3 by a centimeters back of left ureter 5 


Y Vt Memorial Hospital admitted May 7 T 926. 
female aged 7 o years. Operation cystotomy spinal 
anesthesia, bladder tumor papillary 3 by 1 centl 
meters on base 6 gold radon seeds 10 50 millicuries — • 
1356 mflbcune hours — implanted in tumor Patho- 
logical examination papillary carcinoma Carcino- 
ma Regia try October 24, 1031 papillary carcinoma, 
Grade IH radioresistant On October 30 1932 the 
patient was m excellent condition. 

Z T Memorial Hospital admitted Msv 12 1936 
jnale, sged 53 years. Operation cystotomy a papil 
lary bladder tumor 3 by 2 centimeters on right tri 
gone and smaller growths 8 gold radon seeds 12 80 
millicuries — 1689 mfili curie hours — Implanted In 
tumor On July 30 1936 a bladder tubes 89 mfili 
cunes for 7 hours — 613 mHU curie hours— applied to 
tumor On December is 1926 1 gold radon seed s 
mill! cunes — 264 mflli curio hours — applied through 


cystoscope to slight recurrence superficially to tumor 
Pathological examination epithelial papilloma, cells 
atypical Carcinoma Registry papillary squamous 


carcinoma. Grade II On April 5, 1919 cystoscopy 
showed bladder calculus, no tumor On June 16 
1939 the patient died from infection of the genito- 
urinary tract. 

R. S Memorial Hospital, admitted November 16 
19*6 female, aged 50 years. Operation cystotomy 
spinal anMtheaia bladder tumor papillary 3 by 3 
centimeters on base and left tngone 10 gold tubes of 
radon 35 5 millicuries— 3366 mfili curie hours— Im 
planted Into the tumor Pathological examination 
epithelial papQlotna, arils very atypical Carcinoma 
Registry October 11 193* papillary squamous car 
dnoma, Grade IL On January 26 1932 the patient 
had no tumor on cystoscopy In February 1933 
the patient Is wefl. 

C S Memorial Hospital, No 37019 admitted 
February 1 1Q37. male, aged 47 years. Operation 
cystotomy spinal anesthesia bladder tumor papil 
lary a by 3 centimeters on base 14 gold radon seeds 
38 mllll curie* — 3 696 mfili curie hours — implanted Into 
the tumor Also coarse of deep X ray Pathological 
examination solid papillary carcinoma. Carcinoma 
Registry papillary squamous carcinoma, Grade I 
On July 35 1030 the patient was tumor free and 
had a normal bladder on cystoscopy On January 
8 193I1 the patient died of pulmonary tuberculmis. 

G H Memorial Hospital No 37127 admitted 
April t 1927 male, aged 59 years. Operation cys- 
totomy spinal anesthesia sessile tumor 5 by 6 cent! 
meters on bladder base *3 gold radon seeds, 53 03 
millicuries — 70J3 mfili curie hours— Implanted in the 
tumor Pathological examination infiltrating epl 
dermoid carcinoma Carcinoma Registry Novtm 
ber 34 1930 squamous cell papillary carcinoma, 
Grade HI On October 11 193* the patient reports 
he Is perfectly well snd has no bladder troable 

B S Memorial Hospital No 37384 admitted 
May 17 1937 male, aged 53 years. On March 9 
1927 evstotomy and cautery at another hospital for a 
large bladder tumor Cystoscopy on May *4, 1927 
spinal anaesthesia 8 gold radon seeds 16 64 millicuries 
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— 1916 mUlicurk boun — Implon ted In tumor On wa* in the Gynecological Service with advanced pd- 
Jtdy 1 1517. 5 pold radon teed* 14,30 rri HI i curie* — mary cardnomi of tbc cervix. Cyitoacopy *ptml 
iMTPiflHcaneluxiiv-dmplxnted through cyatoacopc. amestheaia aboard bladder turner papillary itd In- 
Patient abo hxd many course* of deep v-ray Path dura ted 1 centimeter* on baw pcataiof to the tri 
ologicaJ examtnatioc epithelial papilloma. Card- gem*. On July 7 19*8 5 foM radon aetdi 10 m2H 
noma Registry papillary iquuaaa cdl carcinoma, curie* — 13*0 mllHcurie boor* — Implanted In tumor 
Grade I On May 15, 1933 tie mprapcbk ahull cyatoacopfcally On August 14^1 9 >3. 3 pld radew 
at£H leaking tie patient la m fair condition. aeeda 7 5 mllllnn U — 990 mllDcune houn — ha 

H.E.N Memorial Uoaplta I, No 37811 admitted planted cyst oacopl ally Fathofogical examination 
September 13 1917 male, aged <6 yrara. Opera infiltrating *cpaamoos cardncanx. On January 17 
ticra cyatotomy «pinal anrttheala, Wdder tomor 1933 t be patient has a iwjnnalhkdder cm cystoscopy 
papillary 3 by 6 centlmeten on trigone between ore- C. A. \\ ., Memorial Hospital, No 39563 admitted 
ten. ti gold radon aeeda 58 14 mflllcurici — 7745 January 9, 1919 male. Operation eyatotomy 
mfiQcurio boart— implanted in tamor PatholoriaJ aplnal anesthesia, papillary bladder tumor 1 j by 
examination epidermoid card noma cell atypical 1 s centlmeten on right lateral wall 10 cold radon 
Cardnocna Registry April ro, 103* aqnamom cell aeeda implanted In tumor Pathological esamfcu 
cardnoma Grade II L On Marco 10 1933 tbc pa tion epidermoid carcinoma. Grade I— II, radiomiit 
tlent ha* a normal bladder on cyitoacopy ant. Cardnoma Regbtry December 1 1030, *T-u 

M T B., Memorial Hospital, No. 36445 admitted mous cdl Infiltrating with keratonlaatkm. Gride IIL 
April 19, 1918 female, aged to year* Cyitoacopy On October 15 1931 tba patient had a normil blid- 
aplntl anaritheal*. papillary bladder tumor a b4 1 der 00 cyitoacopy 

centlmeten 00 riant wall 1 gold radon aeeda 5 mlffi- O IL, Fifth Avenue Hospital, No. 37461 admitted 
cnriei — cooo — mTlUcnxie boun — Implanted In tumor January 17 1919 female aged jr vein. Operation- 
On Anguat ti 191S *30 mflH ajrin of unscreened cyatotomy general anaatheala, hladder tumor 3 by 
radon held agiinat the tumor for 1 hour through tba 4 centlmeten oo right Lateral wall 18 gold aero* of 
cyatoacope under rpinal ana-atherit. On October 11. radon 49.50 miKcnrie*— -6434 minicnrie been— hn- 
1919 cyitoacopy showed * hladder t umbra. 1 small planted In tba tumor Pathological eomlnitka 
and 1 larger < gold radon seeds 11 70 mlD i curi ca— (Memorial Hospital) Infiltrating epidermoid card- 
0000 — mfllkurie hour*— Implanted In the turnon, noma. In Auguit, 195* tha patient reported u 
On December 4, 19*9, *9® mlW curie* of unscreened being well. 

radon held agalnat the tumor for 1 hour through the E S Memorial H capital No 3971S idmftted 
cywtoacope under rpinal anwatheria. Pathological February 19, 1909, female aged 56 yran. Oper*- 
t lamina tkm papillary cardnoma, cdb very atypl tkm cyatotomy rpinal anxatbeala, papdary biad- 
cal. Cardnoma Registry October so, 19J1 papfl der tumor 3 by * centlmeten on left lateral vd, '* 
lary cardnoma. Grade II, radlorealatant. On No- gold radon tetris 8 mflll curies — 4096 mlHJcurir bean 
vember 7 1931 the patient had a dean bladder on — Implanted in tha tumor Pathological cranhu 
cyatorcopy and In April, 1933. tha patient Is well, tton papfllocn* with very auspicious crrt doc u 
A, C Memorial Hotpitxl, Ko 37341, admitted change*. Recurrence cm January 18 1930,00 der 
May 8. 1918, female, aged 43 yean. The patient amealheal* 4 gold radon teed* 8 mflbcnriei — 
ha* ha a an advanced cardnoma of the ce rrlr treated mUHarrie hour* — Implanted In the tumor thwoga 
br radium. Operation cystotomy rpinal anxi cyatoacope. In March, 1933 the patient had an 
the*!*, bladd er tumor 4 by 4 centimeter* on bate tumor 00 cyitoacopT , 

poaterkwtDtriguoe, 3goldndon*eed*g.»mIDIcuriei G L\ Memorial Hcapltal, No 39867 admitted 
— 0000 — mflh curie boun — were Implanted In tumor April a 19*9, mal» Opera t loo : cTatotmnr rpmat 

Al»o treated with external radiation. Pathological aruatheria. lam Infiltrating growth of the P^dst* 
axsmlnatioo Infiltrating carcinoma, bladder roper tnyoldng the bladder to gold radon *eed» 90 nutS- 
6daL On June io, 1931 the p a tien t had a normal curie*— 1 1790 mUBcurie hour*— Implanted la 
bladder on cyatoaomr. 00 February 1 1933 *Pod tumor Pathological examination lafihrating .or 
men taken from the bladder no tumor rirvimi_ Grade II, radkwrriUant, primary buooer 

S R-, Memorial Uotpltal. No 39081 admitted On February 4, 1930 the patient had no tumor 
August *7 19*8 male, aged 50 yean. Operation cyitoacopr On February 3 1933 the patient b ** 
cyatotomy’ apinal anr*the*la, papillary bladder good condition. h 

tumor 1 by 1 centimeter on ban Involving part of M. CL, Fifth Avenue Horpltal No. 39149* 
trigooe 9goldradon*eedai8m!nicarie* — *3 76mIDI ted April *4, ro»9, male, aged 69 year*. Operation 

curie hour*— Implanted In tumor Pathological « cyatotomy qJn«) anaotheaia, bladder tumor »otM 
andnatlon papfUarr epldermcrfd cardnoma radio- and iloughy 3 by 3 centimeter* on right base a® a 

aenritive. Cardnoma Regtoy December 1, 1930, right ureter- 10 gold radon aeed* 1 mlllkurirtandi 

tqnanyxa cdl cardnoma, papillary Grade L On gold radon aeeda 1.19 mHU curie*. 14-3^ 8 
July s 193* the patient had a normal bladder oo 3118 mUHcutk hourr— Implanted In tumor 
cyatoacopv 00 December 1 193* tba patient i* wdL logical eramfn.il™ bifltrating cardnoma , W 
A. P Memorial Hcapltal, No, 34*85 admitted round r*41» Invading muaeulana, mltoak pmect. 
Sept ember tj igtS, fema l e aged 46 year*. Patient In April, 1933 the patient b In good couth' tion. 
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T N , Fifth Avenue Hospital, No 46861 admitted 
July 16, 1930, male, aged 60 year*. Operation cys- 
totomy, epmal anaathesla, bird papillary and Infil- 
trating tumor 6 by 4 centimeter* on left base running 
np anterior and lateral bilte, 20 gold radon aeed* — 
riSo mllEame hours — Impiinted Into the tumor 
bue. Pathological examination infiltrating autiiio- 
ma, anaplasia, and mltosh. In January, 1933 the 
patient had a normal bladder on cyatoscopy In 
April, 195a the patient la wdl 

A* 5 , Fifth Avenue Hospital No 49936, admitted 
February 3, 1031, male, aged 63 year*. Operation 
cvitotomy spinal anesthesia. papillary bladder tu 
mor a by a centimetera on rignt ba»e 13 gold radon 
seeds 30.8 mflllcnries — 2745 null! curie hours — im- 
planted Into the tumor base Pathological examlna 
tion papCBry card noma, anaplaria, and many mito- 
so in March, 1933 the patient ha* a normal blad 
der on cystoscopy 

M. J B Memorial Hospital, No. 43*75, admitted 
June : 6, 19-51 male, aged 58 years. Operation cys- 
totomy, spinal anjettbesia, three papillary bladder 
tumor* not infiltrating at Internal urethra and base 
16 gold radon weds 17 34 mill! curies — 2288 mfllicurie 
hours — Implanted into the tumora. Pathological 
examination papilloma cellular and actively growing 
carcinoma. C&rdnoma Registry October n 1931, 
papillary squamous cardnoma. Grade I On Janu- 
ary *4, 1933 the patient Is wdl and ha* a normal 
bladder on cystoscopy 

A. L. Memorial Hospital, No, 43*87 admitted 
June :8 1931 male, aged 51 years. Operation cys- 
totomy, spinal anesthesia, papillary bladder tumor 
4 by 4 centimetera on left anterior wall going up to 
left ureter 27 gold radon seeds jt 31 mflHcurie* — 
6798 mfllicurie hours — implanted Into the tumor 
Pathological examination papillary and Infiltrating 
epidermoid cardnoma (opaque aquamoua cells) 
Grade m, radioresistant. Cardnoma Registry 
October ir, 1931 ptpfflary squamous carcmoma, 
Grade HL On October 36 1933 the patient is in 
excellent condition, no cystoeccrnic examination. 

F t> , Memorial Hospital No 43320, admitted 
August 4 1931 male, aged 56 year*. Operation 
cystotomy, ipinal anaesthesia, bladder tumor 3 by 
3 centimetera on midline 3 centimetera posterior to 
trigone 8 gold radon »eeds it mflllmries — rrofimHH 
curie hours — implanted in tumor base. Pathological 
examination epithelial papilloma, Cardnoma Reg- 
istry July 1 p 1933 papillary cardnoma, Grade ll 
(Brodera), Ewing Grade I radioresistant. On May 
9, 1933 the patient has a normal bladder on cystov 
copy 

P II. Memorial Hospital No 40031 admitted 
May 14 1939 .male aged 69 years. Operation cys- 
totomy, spinal amrstbola, 3 papillary ilougby blad 
der tumors, one 5 bv 6 centimetera on tight lateral 
waU, another adjoining 3 by a centimeter* 19 gold 
radon seeds 63 3 mflllcuriea— -8466 mflHcurie houn — 
Implanted Into the tumora. Pathological mmlm 
tion papillary epidermoid cardnoma. Grade II , 
radioresistant Cardnoma Registry November 34 


1930 papillary aquamoua cardnoma, Grade II On 
September *o, 1932, the patient had a normal blad 
der on cystoscopy 

E A.J , Memorial Ho*pitaI, No 40436, admitted 
August so, 1939 female aged 63 year*. Operation 
cystotomy, ipinal anesthesia, papillary bladder tu 
mor 3 by 2 centimetera on lateral right wall above 
the tight ureter, 16 gold radon weds 30 mflHcuries — 
3990 mUHcurie houn — implanted into the tumor 
Pathological examination epidermoid cardnoma, 
small cell* radiosensitive Cardnoma Registry 
December 1, 1030 aquamoua cell cardnoma Grade 
HI On March 19, 1933 the patient had a normal 
bladder on cystoscopy 

J P T , Memorial Hospitil. No 40574. admitted 
September 24 1939 male, aged 51 years. Operation 
cystotomy spinal anesthesia, papillary bladder tu- 
mor 5 by 4 centimetera on left wall and smaller tumor 
1 by r centimeter over ureter 33 gold radon aetd* 
48 mflllcuries — 6384 mPUcuriehoura— implanted into 
the tumora. Pathological examination epidermoid 
cardnoma, Grade II, radiosensitive. Cardnoma 
Registry December 1 1930, papillary cardnoma, 
Grade II On November 4, 1932, the patient had a 
normal Madder on cyatoscopy 

E EL, Memorial Hospital admitted November 
19 1929, female aged 64 years. Operation cystoto- 
my , spinal anesthesia papillary bladder tumor 4 by 
4 centimetera on left lateral wall 2 c gold radon seed* 
57 *4 mflHcurie* — 76x2 mfllicurie hour* — implanted 
Into the tumor Pathological examination cellular 
papillary epidermoid carcmoma Grade II radiosen 
siuve. Cardnoma Registry December 1 1930 pap- 
illary cardnoma. Grade III. On November 15 
1 93 3. the patient ha* a normal bladder on cyatoscopy 
In March, 1933 the patient Is welL 

CDF Alary McQeflan Hospital, admitted 
April 29 1930 male, aged 56 years. Operation 
prostatectomy suprapubic, for benign prostate. In 
addltion.be had abladder tumor 3 by 1 centimetera 
on right base a bladder tubes of radon were fixed to 
the bladder and removed subsequently Pathological 
examination cdlular epMtrmoid cardnoma which 
Infiltrates. Anaplastic, Grade HI radiosensitive. 
On November 4 1033 tht patient was wefl. 

U P H Memorial Hospital No 43655 admitted 
September a 1931 male, aged 63 years. Operation 
cystotomy, spinal atuestnesia. ulcerated bladder tu 
mor 6 by 6 centimetera on rignt trigone surrounding 
right ureter 33 gold radon seeds *7 9 railUcuries — 
3710 mfllicurie noura — implanted Into the tumor 
base. Pathological examination simple papilloma. 
Cardnoma Registry papillary aquamoua cardnoma 
Grade It On September 6 193a the patient was 
wdl and had a normal bladder on cyatoscopy 

J C. B Memorial Hospital, No 43700 admitted 
September 15 1931 male, a red 58 veara. Opera 
tion cystotomy spinal amtstheria, bladder tumor 4 
by 4 centimeters over the right ureter 37 gold radon 
•eeds 53.25 mfllicurie* — 7348 mfllicurie bout* — im 
planted Into the tumor bait Pathological ertmlna 
tion epidermoid cardnoma. Grad* tit Cardnoma 
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Registry October 10 193* infiltrating carcinoma. 
Grade III ndiaaenaidve. On November 8 1931 
the patient ia well and bait normal bladdeToncyito*- 

copT 

A. M E Memorial Hoapital No 443 8 S admit 
ted February 9, 193a female agedsoj-eai* Opera 
tkm cyatotomy apinal anratbewi eat entire olid 
derkumor 6 by 8 centimeter* on bate and around 
bladder neck extending nearly up to either ureter 
9b d a *mall tumor at the a per of the bladder 51 fold 
teed* of radon 76 mUlicurie*— 1010S million rie hour* 
— Implanted into the tumor* Pathological cram! 
nation ntculxr papillary epidermoid cardnoma. 
Grade I radio reaUtant Carcinoma Regfatry Octo- 
ber to 103* papillary carcinoma Grade II,Broden 
(Ewing D February 16 IQ3J the patient had a 
normal bladder oq cystoacopy 

H B Memorial Hoapital, No 443S4 admitted 
February 9 1931 male aged 4 a vewra. Operation 
cyatotomy ipinal anratbeaia bladder tumor 6 bv 6 
centimeter* on bate and mo*t of trlrone t6 gold ra 
don aetdi 43 96 mOlkurlea — 6118 mUlicurie bocra — 
Im plan ted into the tnmoT Pathological eaamina 
tkm papillary epidermoid cardnoma. Grade I radlo- 
resUtant Ckrdnom* Registry papillary carcino- 
ma, Grade DL, Brodera (Ewing 1) radio rrdatant 
On February ah, 1933 the patient bad no tnmor on 
CTTtoacops 10 me congeition. 

L. G Memorial Hospital, admitted July 8 193* 
female, aged 56 yean. Cyatoacopy apinal iar» 
theilt, aeveral teaade aolld bladder tumor* on the 
vault, one w a* 1 centimeter* in diameter 13 gold 
radon*eed*4i 53 milhcune*— 5481 mUlicuriehoura— 
implanted into the tumor* on 7 cvttoacopie*. Patho- 
logical elimination aquamou* carcinoma, Grade IL 
radio retittint On March 10, 1933 tbe patient had 
a normal bladder on cvato»cop) 

G. A- M Memorial Hospital, No 45177 admit 
ted July »6, 103* male aged 66 veai*. Operation 
cyitotomy apinal auxatheria 1 amughv bladder to 
meet, 1 near right ureter 1 5 by 1 5 centime ten, around 
tumor near urethral orifice a hr a cm timet era it 
gold radon aeed* 16 a mlil knrie* — 1169 mtHicnrie 


boor* — implanted into the tumor*. Pathological 
elimination epidermoid carcinoma. Gndc II radkt- 
reriata n t. On January 17 1933, the patient ha* a 
normal bladder no tumor align t radium ulcer on 
cy*to*cojrv In April, 1933 patient continue* wdL 

YAK. Memorial Hoapital, No. 45631 admitted 
November 8, 193* male,agedsi yean. Cyttcacopy 
tpinal ana-athena, aolid papillary bladder tumor 1 
centimeter acraare on rignt bate over left ureter 4 
paid aeeda 7J0 milliairie* — ii8j mUHctuie hour* — 
implanted in tumor Pathological examination 
papillary epidermoid cardnoma. Grade II rtdlort 
tktanti On March j 1933 tbe patient had a normal 
bladder on cyrtcacopr 

P W B Memorial Iloipftal, No. 4 J773, admitted 
December 5 193* male, aged 56 year*. Open tin 
cyttotomy spinal anie*the*ia, papillary bladder tn 
mor 3 by j centlmeten on bate ccrlng up to bc<h are- 
ten 16 gold radon aeeda »i .83 mfllicnrie!— tojemilB- 
curie hour* — implanted into tbe tumor Patholoff- 
e*J examination papillary epidermoid cardDoena, 
Grade L On March 14, 1933 the patient ni fa 
good condition. Cyitoacopy ihowi no tumor 
alight dough. 

A. R. Memorial Hoapital. Vo. 43779 admitted 
December 6 193* male, a gea 55 year*. Operation 
cyatotomy apinal anmtheda, panClary biidder to 
mor 1 by * centimeter* on right bladder neck, 3 geld 
radon aeeda 4 3 mlWcurir * — too tnlIBcnrk hour*— 
Implanted Into the tumor Pathological examfan 
tiem papillarv on aurface bate atypical, earir carci- 
noma. limited degree of infiltration. In April, iftJJ. 
the bladder show* no tumor 00 cy*to*cc^>y but a 
alight alough In bladder neck. 

E. D Memorial Hoapital, admitted Decnsber 
17 103 a female, aged 75 year*. Cyitoicopy *e*ik 
akmgnv bladder tumor 4 centimeter* In diameter 
\ault of bladder 6 gold radon aeed* 10 60 mllkariea 
— 1409-80 mUBcurie hour* — implanted into tha ta 
mor through the cyitoacope. Pathological examina 
tkm epidermoid cardnoma, Grade II raiOore- 
autant. On February *S 1933 tbe patient had no 
tumor on cyatoacopy 
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COMBINED INTRA-ABDOMINAL AND INTRAI AGIN AL RADIUM ^ 
TREATMENT IN CANCER OF THE CERVIX 1 


GEORGE GELLHORN M D FA.CS St Lorn*, Musouxi 


I N order to improve the results of radium treat 
merit of advanced cancer of the cervix, I wish 
to suggest a technique which aims at placing 
the cancerous area between two fires. 

The abdomen ts opened by a midUne incision, 
the intestines are packed away and the pelvic 
cavity is exposed to sight and touch Trauma tua 
tion is carefully avoided and adhesions are sev 
ered and organs removed only in so far as they in 
terfere with thorough exposure 
The operator now inserts the index and middle 
fingers of his left hand (if this be the one which he 
habitually uses for examination) beneath the sterile 
d rapt nts into the vagina, and proceeds to a bi 
manual examination with the other still sterile 
hand mude the pelvic cavity It is astonishing 
how much one can learn by this sort of examlna 
tion. To begin with, the extension of the cancer 
is almost always found to be considerably greater 
than was assumed before the operation Even a 
very insignificant progress Into the broad liga 
meats beyond the confines of the cervix can reach 
1} be detected isolated lymph nodes or cords can 
well be felt the degree to which the rectovaginal 
and, even more, the \esico vaginal septum is in 
vclved can plainly be ascertained. 

After this exploration which should not be done 
too hurriedly gold seeds containing radium 
emanation axe inserted beneath the peritoneum in 
such a way that these seeds form a complete ring 
around the periphery of the cancerous area. The 
guiding fingers in the vagina not only help in 
selecting the places where the radons are to be 
introduced but also make it possible to gauge the 
exact depth to which the needle* have to be 
pushed. Particular attention is given to the iliac 
tnangie with its glands the vesicovaginal septum 
the sacrouterine ligaments the small gland be- 
tween ureter and uterine artery etc. Each needle 
remain* in place until all of them have been in- 
serted 


The operator now withdraws from the operating 
table an assistant pulls out the needles and closes 
the abdomen 

The patient is next put in lithotomy position. 
The operator inserts one or more capsules con 
taming radium substance mto the uterine cavity 
and radium needles into the tumor itself particu- 
larly its outer edge. Figure i shows the distribu 
tion of the various radium applicators immediate 
ly after removal of the patient from the operating 
table. 

The amount of radium used in the entire proce 
dure is somewhat variable. We hesitated at first 
to use more than 2500 milligram hours in alL 
With growing experience it became clear that 
larger quantities did no barm and at present we 
have chosen an arbitrary average of from 4200 to 
4500 milligram hours. Of this amount of radio- 
activity more than one half rerides in the gold 
seeds of which, as a rule, 14 are implanted. Each 
seed contains 1 5 mfllicunes and as 1 milUcune is 
equivalent to 112 milligram hours the 14 seeds 
correspond roughly to 2800 milligram hours. The 
balance is applied in the form of capsules and 
needles, and it is easy to compute the amount 
needed to m a k e up the desired total It goes 
without saying that the ratio between intra 
abdominal and intra vaginal radium may have to 
be changed in a given case. It should also be 
mentioned that, as a rule the treatment is not 
repeated. Only a few times hare we found it de- 
sirable to apply a small amount of radium locally, 
when the tumor of the cervix had not retrogressed 
completely 

The technique of the entire procedure Is quite 
simple The immediate recovery has been scr 
pnringU smooth, considering the nature of our 
material and bearing in mind that all patients be- 
longed to groups III and IV of the accepted classi 
fi cation. Contrary to expectations the nausea com 


plained of was not much greater than is usually 

(by tWt) t * "ntin cl tW Aa»rrio» OyiHCDtoffca] Sockty EtU la Wublactoa. Mir *. 
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Tij i DtKrTbQtioeiof (old teoii and r*tbn*i applkatari 
bnaiedUtrty after roan at o / patient from operating uhfc 


observed after Intends radium treatment*. In 
not a tingle instance was the peritoneal reaction 
greater than after any laparotomy and it became 
obvioua that the insertion of tbe seeds had caused 
no undue trauma turn. It may be added here 
that the small gold seeds caused no disturbance 
later an. Tbe) prod need no local necroab not 
did thev set up an bn taboo as foreign bodies. As 
proof I Insert Figure i which shows the gold seeds 
in place one year after operation. 

Neither was wound heaHng disturbed, and all 
abdominal Inci si ons healed by primary intention. 
I mil it, however that this pleasing circumstance 
b probably due to the tmall number of cases thus 
far treated. In a larger series we would undoubt 
etfly have had tbe usual percentage of disturbed 
wound healing An octaswnal complication, 
inch as pyehtr* or cystitis, did not differ either in 
frequency or severity from the common postoper 
stive disturbances. 

All patients but one survived tbe operation and 
left the hospital Improved. The ooe latahty oc 
curred In a patient who died from embolism when 
first sitting up after is days of undisturbed con- 
valescence. 



Ftj > Tbe fold s ee ds b phr* jar after opcab“ 


Me see therefore that the procedure here pro- 
posed b reiativelv innocuous. But even m a 
desperate condition such as cancer no operatke 
b justifiable unless it b vindicated by tbe.#*^ 
results. For thb reason we hare proceeded only 
very cautiously and performed the opentbo bet 
a few times each rear until the perspective d 
several years would allow us to gauge any ® 
ferences from the customary radium treat pent a* 
it was carried out in the large majority ^ ** 
cases. 


Our material then, miv he divided into two 



rented but alto many borderline cases. 

The results obtained are shown in Table L 


TABU I araiTLTS 



From thb table it b seen that in spite of the 
enormous dbpanty of the number oi patients in 
the two group*, the combined abdommovaginat 
approach upon the cancer has yielded highly m " 
couraging results. These would probably hare 
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been still better had we extended the method 
from the beginning to less advanced cases, and 
used larger quantities of radium from the start. 

The patients treated last year are not Included 
in these statistics because the time has been too 
short for us to draw any conclusions. 

More recently we have added stall another fea 
tore to this combined attach. We have first sub- 
jected the patient to a thorough abdominal X ray 
treatment, and ha\ e performed the abdomino- 
vaginal operation 3 weeks after the X ray treat 
ment is finished In this way we hive hoped to 
affect the regional lymph glands and particular!) 


the more remote ones in such a way that they 
would not permit the passage of any cancerous 
material that might have been set in motion by 
the radium treatment The combination with 
X ray treatment will perhaps result in the use of 
less radium than we nave employed heretofore 
It is too soon, however to speak of experiences 
along this line. 

For the present I am content with calling atten 
bon to a te chni que which logically and by actual 
experience appears suited to improve the results 
of our treatment of advanced cancer of the cervix 
uteri. 
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T HERE u not the slightest doubt that thb 
article will meet with vigorous opposition 
from the proponent* of consent ti\e obstet 
nca. It is logical to place hospital obstetricians 
into two great groups first, those who are ad- 
vocates of a pohey of laities faxrt in which they 
play the part of glorified miawives, and second, 
those who, by training in both obstetrics and 
surgical gynecology endeavor to shorten the 
hours of labor by timely Intervention. It pleases 
no one merely to make this arbitrary envision 
oi conscientious workers, hat there is much to be 
said for and against each line of action. There Is 
much to commend in tins practice and many 
reservations to qualify and restrict the procedure. 
It is not m. the nature of tim paper to advocate 
wholeheartedly unouallfied intervention, but 
rather to point out tho many wayi in which our 
methods of present day procedure might be im- 
proved, always keeping m mind the obstetrician ■ 
experience both obstetrically and surgically and 
the facilities at his command to carry out his 
intervention, if his individuality should rodroe 
him to that procedure. Whatever Is stated here- 
after is based upon a wide experience in obstet 
ties and gynecology at one time very decidedly 
co nservative, now decidedly conservative of the 
parturient The author's condunocs are drawn 
entirely from his private work. AD ids patients 
are hospital cases. Therefore orcumstonces were 
of the best There were io years of a non-niter 
ference policy and io years of prophylactic in- 
tervention. There are four reasons for advocating 
a policy of discriminating intervention (i) to re- 
duce fatigue and prevent exhaustion, (s) to relieve 
the patient and shorten the labor (3) to mlnhniie 
the traumatisms af the second stage, and (4) to 
lessen fetal mortality One need not dwell upon 
the first two they are self -explaining 
As regard* the third reason, It Is the author’s 
firm conviction that most of the Injuries conducive 
to a prolapse of pelvic organs trace their engm 
to the second stage of labor 
In the first stage there b mere!) an Interaction 
of two farces, the active upper segment against 
the passive lower segment- There is no forcible 
displacement of organs except a gradual disten- 
tion of the lower uterine segment toward the 


pelvic frame The whole of the first stage could 
take place as well outside the bod> as wttkm it 
It is merely an Interaction of two forces, of which 
the woman b the victim through her sensory 
system. But during this period, m consequence 
of the approach of the uterine isthmuses to the 
pelvic wall, the normal uterine supports now be 
come redundantly lax. Thu applies ptrticuliriv 
to the pubo-uterme and sacro-uterine ligaments 
But another factor of the greatest importance 
must be described. The stout portions of the 
pubo-utenne ligaments, and dmOariy of the sacro- 
uterine, In the non-pregnant state, find each in 
attachment of about one half inch to the cor 
responding bones. The other ends find in at 
tachment of about similar dimensions to the 
cervix. The average circ um ference of the non- 
pregnant cervix is about 7 centimeters. To this 
circumference the four ligaments — tao pubo- 
□terine and two utero-secrals — are sttschol 
When on the otheT hand the cervix a Wh" 
dilated the average circumference Is equal to 
about 36 centimeters. The uterine ends of these 
ligaments have therefore spread out to file times 
their quiescent state. The consequence b thst 
each hgim mt startin g from its bony attachment 
spreads out Hke the nbs of a palm Inn, with pes 
tions thick and some very thin The attachments 
are correspondingly weak at the succulent uterine 
end where the lower uterine segment b to sot 
as to be im palpably In distinguish* hie from the 
surrounding toneless structures (Fig 1) ^°w ss 
•ocm as dila tation of the cervix 1* completed, and 
the presenting port descends, it encounters the 
more easOy dilated upper vaginal vault, an d Kith 
each descent the retraction and force of the urf** 
uterine segment b Increased The whole force or 
the contraction and retraction of the upper se?" 
meni against the lower vagina and perineum h 
now borne by the uterine attachments-— the pubo- 
•acra] lEng snd the attachment of the kr*er 
uterine segment to the vagina augmented by the 
pelvic vascular system and whatever assistance 
the pelvic cellular tissues may add. For every 
ounce of resistance to the advancing presenting 
port there b a corresponding elongaticc of utenne 
attachments, and a correspendmg rue of the 
uterus into the abdomen. Enorti at bearing down 
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in this stage tend to tear the ligamentous attach 
roents of the pu bo- uterine Ugaments away from 
the cervix causing small interstitial hemorrhages 
which are easy to detect at autopsy In any re- 
cently delivered pnmipara. A full bladder during 
this period accentuates the damage not only in 
tearing away the uterine attachments but in 
separating the fibers of the pubo-utenne fan 
thereby initiating the first stages of a hernia of 
the bladder The resultant of all these forces is 
that one sees, after a prolonged second stage, 
uteri that permit of an exaggerated elevation Into 
the abdomen or an exaggerated prolapse so that 
the cervix protrudes from the vulva. 

In view of the above, theoretically it cannot be 
but that any reduction of the stress of the second 
stage of labor must operate to the advantage of 
the mother s tissues not only abdominal but 
pelvic practicall) that is exactly what happens, 
when early intervention takes place under the 
ministration of experienced hands and mature 
judgment. The author’s policy invariably is to 
allow labor to progress, under methods of con 
servation of energy such as rest mitigation of 
pain elimination of fear and if possible con- 
servation of the bag of waters until such time 
as the vulva is dilated to the sue of 3 or 4 cent! 
meters. Then the patient is fully anesthetized 
and after sterilization of the vulva the vaginal 
outlet is gently ironed out to admit the hand 
or most of the hand This is done under a con- 
tinuous small stream of sterilized green soap In 
temal rotation, if not completed is accelerated 
manually If possible If not possible of accom 
phshment, forceps are appHed in anterior position 
over the malar prominences. If the lie is a pos- 
terior one manual rotation will succeed In a 
goodly percentage of cases. In cases of failure 
the head Is shoved up out of the pelvis and a 
Pomeroy or a Melhado maneuver is practiced 
These rarely fail except in those long labors in 
cases of primary inertia with eark rupture of 
the beg of waters and slow complete draining 
awa> of the alter waters. In such cases the uterus 
may mold itself so closely about the child and 
particularly about its shoulders that rotation is 
Impossible In these cases and in these only 
forceps are applied in an> position of the head and 
delivery effected a lowing rotation of the oedput 
antenori) or posteriori} as the inclination of the 
case may be. These are the dangerous forceps 
cases because of the great cephalic molding and 
the dose coaptation of the mother s tissues about 
the presenting part makes a perfect application of 
the forceps almost impossible. The French school 
does not recognize anv application of the forceps 



alternate riba wrb# Dmectioa by Dr A. D Campbell, 
McGlD University Montreal. 

other than the bi malar This is the one applica 
Uon that is practically free from danger to the 
child In every other type of application the 
author always feels a great anxiety for the life of 
the unborn When the head is drawn down and 
the perineum is put upon the stretch it Is incised 
with the scissors In the midline and delivery is 
completed slowly by combined forceps and the 
full right hand covered with a doth compressing 
the perineum with the fingers on the patients 
right and the thumb on the left of the feta] head 
thereby’ hastening extension of the presenting 
part. The patient is given 9 5 cubic centimeters 
of inf un din immediately after the delivery of the 
child and the bladder is then emptied Wi thin 5 
minutes, usually after the second contraction, the 
uterus is drawn high up In the abdomen and with 
the extended thumb across the front of the uterus 
and the fingers behind it, the walls are compressed 
and the placenta expelled This method has been 
the author ■ practice for 5 y ears In common with 
other associates and it has fewer retentions and 
fewer postpartum haemorrhages and the average 
blood loss has been greatly reduced. 

The dressings, if soiled, are now changed and a 
towel spread across the anal onfice with damps to 
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adjacent dressings to protect suture and other 
materials. An fcarteur la ncrw introduced to ex 
pose the raw surfaces, and with a curved hoc 
cutting needle and contfamora No i Iodine catgut 
the rectovaginal septum la restored b\ beemmng 
at the vertex of the raw surfaces. Thb b done by 
entering the raw surface Just underneath the vagi 
nal mucosa and emerging In the mldhne, entering 
again at the nudhne on the opposite side and 
emerging juit und e r the cut ed^e of the vaginal 
mucosa. These suture* are continued down until 
the region of the hymen b reached The suture U 
not tied at present Another continuous suture 
is now used to close the vaginal mucosa down to 
the hymen or Just outside oflt Three Interrupted 
sutures are now used to build up the pmnmm. 
The first, the crown suture, enters just below the 
cut hvmen, goes out widely laterally under the 
perineal skin and emerges in the ml dune again to 
penetrate laterally widely and emerge at the oppo- 
site hymenal edge. Tne » others are Inserted 
similarly at half inch intervals down the perioesd 
raw surfaces. Thes are ah placed fan like with 
the vertex toward the vaginal septum. The con- 
tinuous septal suture Is now tied then the vaginal 
suture and lastly the three perineal sutures. If 
these latter undermine the perineal skin properly 
the perineal margins will fall together completely 
juxtaposed These margins may be fixed with in 
terrapted No i catgut or by a continuous subcu 
Uneous stitch. All sutures shock! be tied without 
tension. The vagina b now washed out with green 
soap perineal sutures dried and the operation Is 
completed. In every case so treated an epcsiot 
omv was always necessary at another delivery 
and in not one of the cases so treated has there 
been anv probpse. In second or subsequent re 
pairs at delivery It is customary to extend the 
raw surface by excising a half inch of vaginal 
mucosa from the hymen to the apex of the vaginal 
[nebion, and then suturing as described above. 
A word of caution is here neresaaiy OfttJmes the 
retraction of the musculans of the rectovaginal 
aeptum causes the vaginal mucosa of the ep&ot 
omv to roll Inward thereby reducing very corn'd 
erably the thickness of the rectovaginal septum. 
This can easily be unmasked bv rolling the cut 
margin of the vagina outward and undermining it 
with the first byer of suture. 

The great advantage of this method b Us pain- 
lessness In the majority of Instances. If pom oc 
curs it is due to one of three causes, either to tho 
Imluslcm of the rectal nerves with the suture, or 
to constriction of the tissue by too great ten- 
(Iocl, or to erdema, which b due to lymphatic ob- 
stioction. 


There are three types of cases that do not heal 
well with the above treatment. They are those 
in which the head has been allowed to rest too long 
on the pelvic floor and severely toxic cases, and 
lastly those cases of prolonged dystocia, which are 
infected before labor b completed. 

When muldpane come under observation for 
delivery with a vaginal floor that has suffered 
great damage in previous confinements, with 
quite a marked degree of cystocele, it is the au- 
thor s policy to adopt the same mam remen t as hi 
the case that cornea for the first delivery The 
perineum is Indsed in the usual way and an ei 
tensive denudation and perineorrhaphy are per 
formed One hesitiates to state the following, 
that most of the cases of cystocele by being sup- 
ported by a strongly repaired perineum undergo t 
very marked amelioration during the Involution 
of the puerperium. One hesitates to make that 
statement but both the author's first assistant and 
the author himself came to the same conclusions 
independently after years of observation of cases 
so treated, and these independent observations 
were not expressed to each other until quite re 
centiy 

But probably the greatest advantage of e»dy 
Intervention In labor Is found In the greatly low 
ered percentage of fetal mortality It fa 
worthy that the great majority of deadborn chil- 
dren succumb during the second stage of bbor 
The reasons for that are not hard to find. Ehst, 
when the head has dbtended the peine flow u* 
uterine force has gathered strength by virt* °» 
the great retraction of the upper uterine sqp*^ 
accentuated by three contributing factors, by the 
rupture of the bag of waters, thereby redocmg 
the uterine content by the descent of the child 
earning a further redaction In uterine content, ana 
by the stretching of tbe lower uterine segment ana 
vagina causing a still further retraction of the up- 
per segment To every fraction of uterine rctne 
lion the placenta has tosccommodateftself so that 
its drculadao becomes slowly Impeded. Added to 
thb there fa tbe tendency for uterine contrac 
tore (spasm) of a fatigued uterus to supervene, 
causing asphyxia of the child and lastly we must 
consider the growing frequency of tbe pain* 
tbe shorter intervab of relief In whkh the chad 
develops a condition of cumulative asphyxbt 
In which each pain adds a small cumulative nac 
tloo to a progressive asphyxia. A fetus's blood 
aeradoQ at bat b only 70 per cent of the docimu- 
These axe all obviated by a prophylactic interven- 
tion, and daring the last 10 years of active con- 
servative obstetrics the author’s fetal mortality 
during labor has been reduced to ooe-qcarter 01 
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the figure obtained by the policy of masterful 
Inactivity 

If brilliant results have followed_the use of for 
ceps in experienced hands m vertex presentations, 
these fade almost into insignificance compared 
with the results obtained in breech cases The 
effects that follow forceps In breech arc so as- 
tounding and so logical that one is tempted to 
state that m cases that present anj difficulty in 
the deliver) of the aftercoming head the lack of 
the use of forceps is a culpable neglect with the 
forceps, the after coming head is under control at 
all time, there is none of the deadly traction upon 
the neck there is no forcible elevation of the ten 
tonum and the penneum Is kept awa> from the 
child s mouth b) the forceps so it can breath while 
slow deh\ ery is practiced In several instances by 
such methods difficult deliveries have occupied up 
to 15 minutes with the child not m the least dis- 
tress. With an assistant holding the child at 
right angles to the plane of the table and not 
farther the operator’s hands are free for his work. 
The application is usually tolerably easy Any 
forceps will do, but Piperis forceps for the after 
coming head are a great comfort, owing to the ease 
of their application and the bending back of the 
shanks leaves the field of the child s mouth free 
for cleansing and aeration. The high death rate 
of both breech and version and extraction cases is 
In most instances attributable to tentorial tears 
and cervical fractures — both preventable acd 
dents, by refraining from pulling from over 
extension of the dukrs head from too great haste 
and by substituting for these lethal methods a for 
ceps deliver) that is as scientific as it is humane 


A last paragraph upon the mortality following 
forceps dehverv Much of the fetal death rate 
attributed to forceps is attributable direct!) to 
the del a) m the use of the instruments. One need 
but recall that in most instances forceps are 
used only as a dernier resiori when the uterus has 
exhausted itself and it is well known from the 
foregoing that it is when the child s head is on 
the penneum that the greatest number of fetal 
deatns take place from asphyxia. In man) m 
stances neither the distress nor the death is de 
tected before delivery and the result is attnbuted 
to the last remedial measure the forceps. In 
other instances the distressed child suffers the 
brain lesion before remedial measures are invoked 
and its death after labor or its distress after labor 
owing to a cerebral hemorrhage is always attnbu 
ted to the instruments. TBe author’s fetal mor 
tality has been reduced 75 per cent since the in 
a ugu ration of a policy which is conservative of 
the fetus and mother 

conclusions 

With experienced hands and mature judgment 
prophylactic intervention m the second stage and 
suturing causes 

1 Reduction in the amount of damage to the ab- 
dominal wall, 

a Minimal damage to the supports of the uterus 
and bladder 

3 A completely restored pelvic floor 
4. Restoration ad integrum of previous obstetn 
cal damage, 

5 Tremendous reduction in the number of still- 
boms. 
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P\ OGEN 1 C SEPSIS 
A Survey or 150 Cases 1 
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F OR many year* only paring eoorideration 
has been given to the clinical manifestations 
of pyogenic iq««, apparently became iu 
bacteriological aspects have proved to be of such 
absorbing interest and moment The B ter* tore 
fa replete with contributions to the bacterioio^y 
and pathology of the subject but ii lacking m 
critical undies of symptom* ox clinical diagnon*. 
Smpcal methods of treatment have been rele 
gated to the background, with the exception of 
operative treatment in some special fields. The 
present day viewpoint can be fairly stated as one 
of quite complete dependence on the blood cnlture 
for the diagnosis, prognosis, and Indications for 
treatment. A study of many cases has led us to 
ooodude that there are fallacies in commonly 
held criteria on which the diagnosis and treatment 
of p> ogemc (surgical) sepsis are based. It fa our 
opinion that closer attention to cluneal manifesta- 
tions and less slavish refiance on blood culture and 
Other laboratory data would often lead to earlier 
dfagnosu and to the institution of appropriate 
measures that should appreciably lower the pres- 
ent terrific roortaHt} of sepsis. The subject, of 
immediate concern m every field of medicine, is 
much too large to be comklerrd in all Its aspects 
Yv e shall discus* only certain feature* of the elm 
leal manifestations, diagnostic considerations, and 
the treatment of tome cf the suppurative leriraia. 
The existence of sepau is evident eooogh in many 
cases and a ptm of treatment can often be readily 
formulated. There are numeroos Instances, bow 
ever that call for finesse In the da gnosis of the 
nature and of the site of the feeding Infective 
focus. Saving of life fa perhaps more dependent 
on carefully considered fudgment In this than in 
any other branch of methane. Special consjdera- 
tion should be given to what may be termed the 
preseptic and to the early septic phases of infec 
boas because it fa in this period that the best 
results of treatment can be anticipated Correct 
surgical treatment depends hugely on correct 
diagnosis and 00 an understanding of the nature 
of the pathological process. Surgical procedures 
will be only generally considered in this paper and 
details of operative technique will be omitted. 

By pyogenic or surgical sepsis, or surgical aept>- 
armla, we mean the ditncal aeptk state In which 
pyogenic organism* can be cultured from the 


blood st ream m most cases or In which metastatic 
fod prove that such organisms recently invaded 
the blood stream. The primary source of the 
sepsis fa an infected area or a frankly suppurative 

E rocra. When the original site of entry of the 
ifertfon has bealed, the secondary focus supply 
ing the organisms to the blood stream fa support 
dve Viewed in this light the qualifying tom 
“cryptogenic applied to sepsis can mean only an 
inability to locate the feeding focus and not the 
absence of inch a focus. The term is, therefore, 
misleading and should not be employed. Another 
generally employed term 11 “bacteri um U , which 
fa synonymous with sepsis for many writers. It 
fa a good term In the laboratory bat a poor oee 
at the bedside, for patients presenting transient 
bacterhemia are not necessarily septic and, con- 
versely patients obviously suffering from *fpd* 
may have negative blood cultures as will be indi- 
cated directly 

The material on whkfa this atudv fa based h * 

•cries of 1 co consecutive cases with positive blood 

cultures observed at the Mount Sinai Hcopitri in 
5 success! re years. It was gathered from cEnlcri 
records and an rramination of blood culture snu 
autopsy record*. Dmmg the course of the investi- 
gation there were encountered 11 instances In 
which the dlignnri* of pyogenic sepn* could prop- 
erly be made on dink-al grounds but in which 
blood cultures were negative. Ten of these ps 
tients recovered. There was also a group of n 
cases in which blood cultures were negative but 
in which the evidence it autopsy was dea d? 
Indicative of the existence of pyogenic sef®* 
during life. In only a few of the cases fa the* 
groups were many blood cultures take n fa other 
instance* insufficient amounts of blood were with- 
drawn cultures were not taken at the time <* 

X '-imal expectation of positive result, cr anaer 
c media were not employed. There were also 
some instances of pylephlebitis m the* groups 
the rarity of positive blood cultures In portal veto 
phlebitis fa well known. For statistical porpeaes 
the cases fa which blood cultures were negative 
still be omitted from the tabulation* referred to 
In this paper* Tbdr significance, however should 
be stressed. No an* can deny the occurrence cf a 

Min w— J Im- I 


Tnm Cm. (T^rmJ Wr** m4 Cm. UnM. rf u „ 



NEUHOF, AUFSES, AND HIRSHFELD PYOGENIC SEPSIS 


887 


positive blood culture w the vast majority of 
cases of pyogenic sepsis at some stage of the 
Infection. Nor can one doubt the likelihood of 
greater frequency of positive cultures as more and 
more of the laboratory requirements are met. On 
the other hand these groups of cases with negative 
blood culture, observed in ordinary hospital prac 
tlce, emphasize the necessity of clinical considera 
tion of the patient with appropriate action based 
on such consideration. The present viewpoint of 
many clinicians is to withhold action that would 
have been taken at a given time until or If a blood 
culture proves to be positive Such a viewpoint 
is of course justified in some or many cases. To 
apply it to all cases, however can only mean an 
unwarranted reliance on the laboratory a lack of 
appreciation of the significance of negative blood 
cultures, and in some instances the postponement 
of appropriate action until too late to save the 
patient. 

Statistical data with accompanying comments 
will be based on the series of 150 cases but 
remarks on clinical manifestations and treatment 
will be based on personal experiences among 
cases in this senes 

iris TOBY AND PHYSICAL EXAlttNATION 

Before proceeding with the presentation of 
some of the clinical manifestations and diagnostic 
criteria of pyogenic sepals, a brief consideration of 
certain features In the history and physical era mi 
nation is warranted The patients are usually 
profoundly prostrated and an accurate history 
may be difficult to chat, yet a careful history Is 
of great importance. A spedal effort should be 
made to learn if a portal of entry of infection 
exists. A paronjehia, an insignificant Infected 
blister, a sore throat may be tne sources of the 
severest forms of septic invasion. Inquiry should 
be made concerning the reaction of the patient to 
previous infections. The interval of time between 
the assumed primary lesion and a secondary sup- 
purative focus Is usually a few days, but may be 
a weeks or longer A persisting infective lesion 
noted on examination, whether obvious or minute 
and Insignificant, is not to be disregarded. The 
discover} of a healing or healed wound in a careful 
pbysfeal examination may recall to the patient or 
to others a lesion that had been completely for 
gotten. Pain in vnnous localities described by the 
patient should not be Ignored for It ma> prove a 
lead to the situation of metastatic fod appearing 
dunng later stages although not evident at the 
first examination Attention should be given to 
a history of joint poms or swellings. It will be 
*hown that chills do not regularly attend the 


septic course They are, however, the most aig 
nificant single feature of the history and true 
rigors should therefore be differentiated from 
chilliness or so called nervous chills 

The general physical examination is always to 
be painstaking!} done regardless of an obvious 
focus of suppuration. Onl> then ma> minor addi 
tional lesions be found that can complete^ alter 
an apparently obvious plan of treatment as well 
as the prognosis. Tenderness to pressure in a 
co-operative patient Is a valuable find when elic 
ited in the examination of parts at a distance 
from an assumed solitary focus of suppuration 
areas of tenderness may be the sole signs of the 
existence of additional foa Abdominal pain and 
tenderness may point to a metastatic peritoneal 
focus. Man> illustrative instances can be dted 
to prove the value of a thorough general examina 
tion, but enough has been indicated to show that 
the examination should never be cursory even 
when an evident suppurative lesion requiring 
prompt surgical treatment is present 

The general appearance of a patient suffering 
from a suppurative septic focus ranges from the 
flush that goes with any febrile reaction to the 
ashen pallor and cyanosis of the profound septic 
state In general the more severe the sepsis the 
less evident Is the suppurative focus. Therefore 
the closest scrutiny is required in patients who are 
profoundly III with manifestations suggesting the 
possibility of a suppurative lesion. Pressure 
tenderness often means little in these gravely ill 
Individuals (and in young children) Cardiff inspec 
tion is often of value for example a slight expan 
sion of a calf when compared with its fellow ma} 
be the single objective indication of on osteomye 
htis of the tibia. Fullness of the apex of the axilla 
may indicate a subpectoral phlegmon lying 
against the ax i l lai y structures. Slight swelling ot 
a joint may be the beginning of a severe suppura 
tive arthritis. A rigid neck with the picture of 
meningeal irritation may be recognized as due to 
a local suppurative process If fullness of contour* 
Is noted on inspection. In short Inspection Is the 
most important form of examination In cases of 
severe sepsis. 

The clinical manifestations of sepsis are pro- 
tean but only a few are of constant or almost con 
stint occurrence These are generalized pains 
referable (apparent!}) to the musculature, fever 
enlarged spleen and some form of cerebral disturb- 
ance Such symptoms and signs are evidentl} 
not characteristic of sepsis but no other manifests 
tions ma\ be present. The symptoms and signs 
that are distinguishing features will now be dis- 
cussed 
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BYJfTTO US AND IIGXS 

CkUU In sepds, chilli ate probably absolute 
evidence of invasion af the blood stream bv bar 
terfa. They are the meat characteristic duuctl 
feature. It Is commonlv iMumed that chills occur 
m the vast majority of ciiei of pyogenic lepsfa. 
This Is not true, however for they were present In 
lea* than half of our aerie* of cases. Another genrr 
al impression Is that the mortality Is lower In the 
absence of chilk. The fact Is that the difference 
la not great enough to warrant any emn hash on 
prognosis on this basis (Table EQ Repeated 
chflla comprise the textbook picture of aep*u jet a 
solitary chffj occurred fn y!.< per cent of 70 pa 
Uenti who had chill* (Table III) An Interesting 
feature is the difference In Incidence of chills in the 
different groups of cases they occurred In almo*t 
all the cases of hver and postpartum sepsis where- 
as they were present in only a third of the car 
bunde and o*teomyebtis groups, they existed and 
were usually recurrent In more than half the cases 
of proved phlebitis. A fact contrary to a gener 

a held vies? Is that chibs appeared In less than 
(43 per cent) of the cases of proved compfl 
catfng endocarditis. 

Few Another textbook feature of *ep«u Is 
spiking temperature. This was not present, how 
ever in much more than a third of our cases. Sus- 
tained fever with small remissions occurred almost 
a* frequently 01 more significance Is the fact 
that the mortality was higher in our cases of sus- 
tained fever (Table IV) la this connection it is 
Interesting to note that spfklng temperature was 
much more freouent in the Streptococcus hanaoly 
ticus than in the Staphylococcus aureus cases In 
our series. There were a few Instances among our 


TABLE TO- — CHILLS THKUt INCIDENCE 
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TABLE IV — MORTALITY IN RELATION TO TYPE 
OF FEVER 
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i-sw« in which fever was km throughout the c£al- 
cal course and complete absence of fever In cases 
of *ep*is has been described. 

Bacteria found in blood cultures in rdstwn U 
types of lessens. The Streptococcus brnWrlica 
and the Staphylococcus aureus (b the blood 
stream) accounted for fully three-fourths of tH 
the cases, the former being somewhat more can- 
monly encountered (Table V) The incidence m 
these as wdl as 0/ other pyogenic organism db 
fered greatly however in the different types « 
lesions. The larger group* of case* present some 
striking figures. Thus the Staph) lococcus wrens 
waa the causative agent In 75 per cent and the 
Streptococcus heemomkua In so per cent of the 
cases of bona and joint infectious (Table VI) 
On the other hand the hfmolytic streptococcus 
was present in 86 per cent of the cases of mas- 
toiditis and dnus and jugular bulb throtnboes, 
whereas the Staphylococcus aureus was not en- 
countered in a single instance In this group- Sep - 
iii due to frank abscess formation or to caibunde 
was charactetbed by a far higher incidence c» 
staphylococcus than of streptococcus wherea s t he 
reverse was true of sepsis derived from Infecthm* 
that were diffuse and not frankly 
The organisms commonlj found in the blood 
itream In the gall-bladder and Hver grouped ctsa 
were the anhwmolytic streptococcus, barim .of the 
Friedlaender group and the Bacillus coS the 
hwmolrtic streptococcus was an occasional 
ism, but the stapbj keoccus was not encouniereo- 
Tbe anaerobic streptococcus plays an Im portant 
rtle in postpartum sepals. It fa dear the refore, 
that there fa often a definite relationship between 
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TABLE Vn - — MORTALITY IN RELATION 
TO LESION 


hwwJytfcw 

SapbTfccDcca* lira. 

inkj-ranfytfcm 


SophjiocEKttti itbot 

Qrtii poetrr* cocct* 

HlHIhr c 4 FrWO«eoii«r troop 
Par™ocoaxti Typ« I 
procr»n»ai 

fa| F^ Tfe coccQ« knaoirtla* ilbiB 

P**»tnococe»* tjr* iV 


QpUuejytHlli mad (or) Wnt Li 
Latmrml aba* ttatobo***, etc. 


T ABLE VUL — MORTALITY IN RELATION TO 
OROANISUS 


Str^tocoeeai Seoolytlcw 


TABLE VI. — RELATION OF TYPE OF ORGANISM 
TO TYPE OF LESION 
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TABLE DC- — MORTALITY IN RELATION TO LESION 
AND ITS ORGANISM 
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TABLE X.— MORTALITY IN RELATION TO THE 
NUMBER OF COLONIES IN THE BLOOD CULTURE 


•5 to too ro l o n l mm 
ao to »oo cotamJa 
One moo wJcri« 

Coioakm too tuii a t w to coamt 
No coaxt ot co t o a Ut 


StipkjViacam mlbta 
A pm pc* dm corrmi lomt an tnn^immt 
rrmmd|mD UtddrT mmpwnmtfc^ cun 


the organism and the tvpe of lesion from which a 
■epsisla derived. Hus relationship may be of de 


ailve value in the diagnosis of ooscure cases in 
which physical culmination does not clearly dis- 
close the origin of the sepsis. 


Mortalityjn relation to types of lesions and to 
bactena The mortality in the 150 cases of this 
teries was 67 per cent. It was lowest in the sinus 
thrombosis poop (38 per cent) and highest In the 
hver gall bladder and postpartum groups (Table 
VII) In view of the present day tendency to- 
ward conservatism in the treatment of acute osteo- 


myelitis and joint infections the high mortality 
of 58 per cent m this group should be carefully 
noted. 

The prognosis of streptococcus sepsis is com 
monly thought to be worse than that of stnphy 
lococcus sepsis. In our sen es th e mortality was 
higher m the latter (Table VlLl) This may be 
referable to the inclusion of a large number of 
sinus thrombosis cases nearly all due to a strepto- 
coccus infection and with relatively low mortality 
Omitting these cases the mortality is about the 
same. There are striking contrasts, however, m 
some of the groups of cases. The most important 
are the osteomyelitis group in which the mortality 
is much greater when the hemolytic streptococcus 
is the causative agent, and the abscess and car 
buncle group m which sepsis from the Staphylo- 


coccus aureus has the higher mortality (Table DC) 
Mortality in relation to tbe number of colonies in 
the blood culture The mortality was almost pre- 
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TABLE NL — MORTALITY IN RELATION TO ACE 
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TABLE ML — THE ORQANISU5 EM ACUTE 
VEGETATIVE ENDOCARDITIS 



cisely the same whether there a ere 1 to 5 5 to 15 
or 15 to 100 colook* per cubic centimeter In the 
blood culture (Table X) It rose when the count 
was over too but tu not much higher even when 
the colonies were too numerous to count These 
data cart grave doubt 00 the widely held view 
that the prognosis erf sepais can be bared cm the 
number ol colonies In the blood culture. There Is 
little more justification for assuming a hopeless 
attitude because of a richly positive blood culture 
than there is for making a good prognosis merely 
because the culture reveals few organisms. The 
clinical condition and the possibility erf end! cat 
tag the feeding focus are far better guides as to the 
progooau. 

COMPLICATIONS AND UTT ASTATIC TOO 

Acult emdocardliu Much has been written 
about this complication of septic infection and 
the subject is, of coarse, erf great clinical signifi- 
cance. The analysis of our cases leads us to coo- 
dude that the correct diagnosis can only rarely 
be made with certainty and that the assumption 
of the existence of endocarditis should therefore 
not interfere with any well conceived plan for the 
eradication of the feeding septic focus. A number 
of significant data were derived from the study of 
the 150 cases. In the first place vegetative endo- 
carditis was found In only 14 cases, that is in less 
than 10 per cent of the aeries. In only 5 of these 
patients was It suspected during Hfe. There were 
a number of Instances m which the diagrtosb was 
made with varying d eg r ees of positlvenaa 00 the 
basis of increasing adventitious cardiac sounds 
and Increasing numbers of colonies In the blood 
culture and In which autopsy failed to reveal the 
lesion. In the second place some observers be- 
lieve that endocarditis i* most lfkdy to develop at 
the site of an old lesion. Chronic valvular disease 
a as found In onl> 4 of our 14 cases, slight thicken- 


TAJBLfc \HL — NUMBER Of COLONIES IN BLOOD 
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TABLE XI\ — TYPE OT LESION IN WHICH COM 
PLICATTNO ACUTE ENDOCARDITIS OCCURRED 



tag of valves was noted in 1 cases, and mild athe- 
rosclerosis ini In the third place the Stiphyio- 
coecus aureus and the hemolytic streptococcus 
were about equally responsible for the endocanSal 
lesions (Tahle \II) Fourth, Lbe commonly brid 
opinion that the existence of endocarditis can be 
postulated because of progressive Increase in the 
number of colonies or because of richly positive 
cultures Is not supported In our series (Tsbfc 
VIII) There were 5 cases ta which the mail mum 
number of colonies at any time was under 18. In 
the fifth place, chills petechia, or pustnla cod 
not characterize the clinical course ta our proved 
cases of endocarditis. These phenomena, **- 
sumed bv some to be constant and characteristic, 
occurred In only 6 of the casea A final point, °f 
great chntral significance ta our opinion, b the 
fact that vegetative endocarditis o ccu rr e d cdy 
once in the largest group of cases, the bone and 
leant Infections (Table vIV) All these data can 
for a revision of commonly held views which lead 
to an unwarranted fatal prognoars based on dP" 
posedly positive evidence ofvegetative endocar 
drtb. 

Actdt pUebtlls and t Is btaimcnL The discus' 
non of the clinical and bacteriological manifest* 
tlocs of pyogmk sepals leads to a considCTatiouof 
the moat important focus from which it is derived- 
Accordm^ to acme observers an Infective (usually 
suppurative) phlebitis Is the common If not theta’ 
variable source of septic Invasion. The ksk® 
may be minute and discoverable only after micro- 
scopic search through blocks of infected ti*ae. 
The idle It play* under such circumstances b w 
interest to the student of pathology but b ss 
of little moment to the cflnlcfan. Of vital drnrcaJ 
importance on the other hand is a phlefrftls of one 
of the larger veins due to extension of Infection 
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TABLE XV — BACTERIA IN SEPSIS WITH PROVED 
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from the original lesion or from a neighboring 
suppurative focus. The source of the phlebitis 
can then be relegated to a secondary position be 
cause the Involvement of the vein becomes the 
significant lesion to be controlled if the sepsis is to 
be combated. 

The mortality that accompanies the tardy rec 
ogmtion of suppurative phlebitis as the cause of 
sepeis is as well known as the mortality that ac 
companies inadequate treatment. Whereas the 
clinical picture of phlehltis of the lateral sinus and 
of the pelvic veins is generally recognized phlebi 
tis derived from suppuration In more or less super 
fiaal soft parts is of equal importance and ia not 
as well known The clinical picture is usually 
dean cut There Is the history of the distant 
source of infection often an insignificant lesion 
such as a blister of a finger The lymph nodes in 
the region of the infected vein are often involved 
in a suppurative process. There is frequently a 
prolonged chill at an early stage whose repetition 
does not have to be awaited in order to appreciate 
its significance. If a blood culture is taken it will 
often prove to be positive m a few hours. A col 
lection of pus in the soft parts about a vein no 
matter how large, does not suffice to explain this 
picture. In our opinion one must assume the ex 
istence of a phlebitis and usually a suppurative 
thrombophlebitis m the main regional vein — 
brachial axillary subclavian femoral, Iliic, m 
ternal jugular A small thrombosed vein m the 
suppurative area does not adequately fulfill the 
requirements. The lesion is characteristically a 
whitish, thickened and inflamed van visibly and 
palpably expanded by its contained suppurative 
thrombus. Brief reference can be made to excep- 
tional forms of vein involvement. One type Is a 
periphlebitis associated with an obliterative but 
non suppurative endophlebitis in which abscesses, 
perhaps only pinpoint in size lie in inflamma tory 
tissue endrcling the vein. The blood culture may 
be negative under such circumstances despite re- 
peated c h il l s. Another variety Is an extensive or 
gam ring periphlebitis and endophlebitis with sur 
rounding inflammatory tissue but no pus. A form 
of phlebitis characterized by slight changes lq the 
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TABLE XVTL — THE ORGANISMS IN CASES WITH 
PERIPHERAL METASTATIC FOCI 
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wall of a blood con tainin g vein is occasionally 
observed. 

Excluding the sg lateral am us cases, a phlebitis 
as the immediate cause of the sepsis was demon 
strable in 33 of our cases. In only 8, however, was 
it disclosed at, and treated by operation. The 
reason is perhaps to be sought forma generally 
held view that the symptomatology of phlebitis as 
the cause of sepsis must be classical. The most 
important point we wish to make in this connec 
Lion is that chills occurred m only 21 of the 33 
cases of proved phlebitis (63 per cent) and that 
they were present in a still smaller proportion (55 
per cent) of the lateral sinus cases (Table III) 
It is of interest to note that the streptococcus 
either hjemolydic or anhfemolytic, is the most 
common invader in cases of phlebitis whether of 
the lateral sinus or of the other veins, but that the 
hemolytic streptococcus is almost the sole cause 
(86 per cent) of phlebitis of the lateral sinus 
(Tables VI and XV) A phlebitis is not necessarily 
characterized by large numbers of colonies m the 
blood culture. Of the 33 cases the number of 
colonies was under 10 in 1 1 cases (Table XVI) 

The treatment of a phlebitis from which sepsis 
is derived is the eradication of the focus whenever 
feasible. The otological surgeon working in a 
cramped space and on a structure which he cannot 
excise has nevertheless set up a standard of results 
which is far better than that attained in other 
fields more susceptible of radical attack. Liga 
tion of the von proximaliy to the site of phlebitis 
Is obviously of little value if there are parallel 
branches for there is left behind a lesion which 
will invade the branches of the vein and thereby 
continue to infect the circulation Exasion of the 
infected vein to limits that appear normal to the 
naked eye should be practiced whenever possible. 
That involved vein may be left behind under such 
drcnmitances cannot be questioned The results 
in lateral sinus phlebitis demonstrate however, 
that recovery can follow If only the major part 
of the infective lesion is eradicated Technical 
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MULTIPLE LUNG ABSCESSES 



TABLE \DC — THE NUMBER Or COLONIES IN 
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features and the results of radical treatment are 
considered elsewhere. 1 

Suppuratm {and mthutalic) foci and tkev 
tr raiment Metastatic fod may cf course, occur 
Anywhere in the body When on or near tie sur 
face they are discernible clinically and may be 
amenable to treatment We term these surface 
lesions peripheral metastatic foa and hare in- 
cluded under this heading subcutaneous abscqses , 
pustules, bone and joint lesions, etc. The metas- 
tatic lesions occurring in the int ernal organs are 
usually not recognlrablr clinically with the excep- 
tion oi multiple Lung and kidney abscesses end 
metastatic peri tom tin. 

Our analysis shows that esses with more nnmw 
ous peripheral metastatic fod have an tppreda 
bly lower mortality than those with one or two 
such lesions (Table XX) This may be an lnd*w 
tkm that the appearance of multiple peripheral 
fod ia an index of lower mortality or may merely 
be referable to a sufficiently prolonged survival 
for the appearance of such fod. In any event the 
recognition and management of peripheral fod are 
of dioi ca l importance because the chances for nr 
viva! are greater in patients presenting multiple 
lesions. 

The general features of the peripheral fod ran 
be briefly stated. They occurred In almost half of 
the cases In our series (43 per cent) The total 
mortality in patients with such fod was somewhat 
lower than in those in winch none appeared (61 
P” “Pt as compared with 71 per cent) Chills 
occurred with the same frequency In patients with 
and without metastatic lesions. A fact contrary 
to a general bnpreasioo is that the hjemolytk 






TABLE XX. — MORTALITY IN RELATION TO 
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streptococcus is at least as commonly the caon 
tive organism of a peripheral metastatic focus u 
the Staphylococcus aureus (Table \VII) This 
Is in striking contrast to the ind deuce of the* 
bacteria in multiple abscesses of the longs (Table 

\vm) 

The local manifestations of the septic mppuni 
tive focus vary within such wide luniti that id 
ail inclusive description is not feasible. The irta 
of the infection is generally found to be far more 
extensive than would be anticipated from the 
physical signs. Localised tenderness is only a 
raioable ngn in a co-operative patfenL Inctawd 
heat la usually pr esen t even over a deeply atm ted 
lesion. Obvious, fluctuant swellings ire jenenly 
associated with the lot severe infections. Some- 
times solely indirect evidence points to the mcM 
significant factor In a suppurative focus. To dtt 
a famiHsr example, suppurative phlebitis cf th* 
saphenous or femoral van or of both can b* as- 
sumed to exist in a case of acute femoral sdmftfj 
associated with chills and positive blood caftnie, 
even though the involved vein cannot be Ht A 
difference that has been noted between the ottl 
aerobic infections and those due to anseirisc 
organisms may bo mentioned. An anacrotic In- 
fection derived from a distant portal of entry b 
characterised by a leas typical septic course, the 
lesion is apt to be more indolent and more TS nshfc 
in appearance as It is observed from time to tin* 

and there Is of ten an erysipelas- Hke Invam* of the 

overlying skin when the leskra b situated fu the 
•oft parts. 

REOIOJO ATTECTED 


In proceeding now to taka up tome cf th e rt - 
gioos in which suppurative foa appear we shall 
assume that they may be solitary or tint two or 
more regions may be simultaneously or 
lively involved. The remarks to be made and® 
each heading will be based on personal experience* 
and will not dc an attempt to deal fully the* 
subject!. 

Subcutaneous tusua Subcutaneous phlegmooi 

aaaodated with widespread necroab occur roj*' 
comm only over the lateral chest wall than in other 
regions, In our experience, and the rosembisree 
erysipelas may be ao dose that the differe d ta po° 
cannot be made with any a*urance. The involve- 
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meat of the akin la not so characteristic, the sharp 
line of demarcation la not as evident, the akin 
ipread is not as rapid, the initial dull may be 
wan ting and there La no local source of infection. 
These charactemtics exist, however, in some m 
atances of erysipelas. In one case a number of 
competent observers agreed on the diagnosis of 
erysipelas the case proved to be one of pyogenic 
sepsis and at operation an extensive phlegmon of 
the chest wall was found to be the feeding focus. 

Bones and joints Suppurative fod in bones 
and Joints have been the subject of a vast litera 
turn on diagnosis and methods of treatment We 
shall not venture any general discussion of the 
topic, but shall present briefly a point of view 
An acute osteomyeHtiB of one of the long bones 
derived from some distant portal of entry is of 
course, a metastatic focus At the outset it is the 
sole focus in the majority of cases. Without 
prompt surgical treatment progressively septic 
manifestations may occur Osteomyelitis of flat 
bones does not usually pursue a fulminating 
course and localisation can frequently be awaited. 
Early recognition of an osteomyelitic focus is the 
essence of the situation. Minor evidence of bone 
involvement should suffice for the diagnosis of an 
osteomyelitis, especially when a widespread in 
vision of bone appears to exist To await exten- 
sive expansion and cedema of a limb on the one 
hand, or a positive blood culture in the presence 
of relatively alight but definite signs on the other 
hand, may mean the difference between a simple 
surgical problem and one that cannot be solved 
by any means at our command. There is a strong 
trend toward conservatism at the present time 
both in the indications for and the operative 
treatment of acute osteomyelitis. Intelligent con 
serve tism is commendable. But it Is a far cry 
from this to the exhibition of a set plan for non 
operative or limited operative treatment which 
is pursued regardless of the clinical developments 
in a case In our opinion, the treatment of acute 
osteomyelitis ranges from Intelligent nonopera 
tive treatment to Intelligent radical surgery de- 
pending on the stage at which the lesion is seen 
and the charactemtics of the clinical picture 
When a patient Is profoundly ill or septic and 
the osteomyelitic focus Is obviously limited in 
extent, the situation requires careful manage 
menti We have seen a number of instances that 
involved judgment in operative Indication rather 
than m diagnosis. To illustrate the point, we 
dte the case of a young boy Buffering from an 
acute osteomyelitis localized to the upper end of 
a tibia and a very severe septic Btate The im 
prcsslon we gained was that the bone focus was 


an incidental part of the sepsis and this was sup- 
ported by the blood culture report of Staphylo- 
coccus aureus m colonies too numerous to count 
in the plates Pulmonary' metastatic lesions soon 
appeared During the septic state simple Ina 
siOB 5 were made for the evacuation of the pus in 
the soft parts around the upper tibia, and the 
general condition was maintained by intravenous 
drip which was continued for many' days The 
diseased area in the bone was operated upon only 
after recovery from the sepsis. The rather ex 
tensive osteotomy as an Initial procedure would 
not have effected a cure and would probably hav e 
reduced the chance* for recovery 
Acute osteomyelitis of the upper end of the 
femur presents a separate problem, and usually 
accompanied by infection of the hip joint, open* 
the question of the diagnosis and management of 
suppurative articular and para articular foci. The 
Involvement of a joint may begin in one of several 
ways. The typical picture is, of course one of a 
severely inflamed joint, with redness increased 
heat, effusion great pain, and inhibited function 
Less severe invasions are characterized by sero- 
p undent effusions containing relatively fewer or 
ganlsma, and tending toward spontaneous resol u 
tion. In the hip joint particularly we have found 
that spontaneous subsidence of proved suppura 
tive lesions can occur although destruction of the 
head and neck of the femur may unfortunately 
be the residue. A difficult problem may be faced 
when the manifestations of septic invasion begin 
with the involvement of many joints, all clearing 
up but one or two The lesion in the remaining 
joint or joints may be deceptively indolent for a 
number of days 10 much so that suppuration Is 
not apt to be considered a* the cause of the pier 
sisting effusion. A joint should be aspirated for 
diagnosis in all doubtful case*, for progressive 
destruction of the joint mav be going on. Several 
experiences have convinced os that insidious but 
progressive spread is particularly prone to occur 
m the apparently indolent cases. An example was 
a woman who came under hospital observation 
with a polyarticular infection probably derived 
from the throat, and low grade sepal*. All joint 
manifestations soon subsided with the exception 
of one knee joint A slowly increasing effusion 
with httie limitation of function and not much 
pain was the local picture. The fever was low 
After a week fever ranged at a higher level and 
the effusion in the knee joint did not appear to ac 
count fully for the few and prostration. F inall y 
the knee joint was aspirated and pus was obtained. 
At operation a widespread suppuration in the 
joint was found together with extension into the 



SURGERY GYNECOLOGY AND OBSTETRICS 


surrounding burwe and inviawn of the fasaal 
plane* to rriidtbigh ami mldcalf 

Spontaneous subsidence of suppurative fod in- 
volving joints and of acute osteomyelitis may oc 
cur but u surely not to be awaited as the costo- 
dmltv outcome. When however the aource of 
septic lavas Km has been adequately controlled 
/by o-caKti of a suppurative phlebitis, for cram- 
pie) fod m bona and joints that appear thereafter 
tend toward subsidence or to circumscribed Local 1- 
taboo W e have seen suppuration m joints 
(proved by aspiratioo) and obvfous osteomyelitic 
lesions suhode spontaneously Whether this Is 
due to an increased resistance of the patient after 
(be source of tbe invasion of the blood has been 
eliminated or to lessened bactenal virulence or to 
some other unknown factor is not germane to this 
discussion The fact remains that the lesions may 
subside without opera Poo or with less extensive 
opera twos than those eustomarO) employed and 
that a conservative attitude may well prove to be 
correct. 

The discussion of suppurative septic fod baa 
been bxmted to surface fcsions up to this point 
Turning now to lesions in tbe depths we shall limit 
oar remarks to certain fields, omitting some sys- 
tems such as tbe geni to- urinary and tbe female 
generative 

Affrowm/fa Cerebral manifestations are 
characteristic of sepsis, as has already been stated. 
Tbe differentia bon between tboae one to general 
toxic or septa: Invasion and thoae dne to a cerebral 
metastatic focus may be difficult or Indred Im- 
possible except by further observation. Symp- 
toms of meningeof irritation may be very severe in 
tbe absence ot any demonstrable cerebral focus, 
especially in children. For example, a child with 
sepsis and a suppurative arthritis of an ankle joint 
was wildly dell nous, with rigid neck and positive 
Kernlg s sign these manifestations subsided after 
drainage of the joint and subsidence of tbe tepris. 
The diagnosis of meningitis should be confirmed by 
spinal tap because the picture of meningitis can 
be so dosel} simulated and becaose the existence 
of a metastatic meningitis renders futile any oper 
a tire procedure. The finding of bacteria in the 
spinal fluid without the cytology of meningeal re- 
action does Dot establish the cuigncais of menin- 
gitis. W e know of an Instance of recovery after 
streptococci were found In the spinal fluid when 
the suppurative focus nesr the meninges was 
eradiated. 

The state termed toxic psychosis Is not uncom- 
monly encountered in sepsis. The Important fact 
is that it may mask a cerebral metastatic lesion. 
We have been in error on several occasions in cases 


In which evidences of focal cerebral lesions subae 
quentiy appeared. Such lesions are usually brain 
abscesses presumably derived from septic emboh. 
On the other hand we have noted the spontaneous 
subsidence of focal manifestations as severe si 
massive hemiplegia which have developed darmg 
the coarse of a suppurative lesion elsewhere 
(lungs) 

Lauit and plain s. The surgical aspects of pah 
mooary invasion try septic emboli require same 
consideration. Mlhaiyfoa septic infarcts, multi- 
ple abacesses are of course part of the picture of 
advancing pyogenic sepsis. Numerous pulmonary 
fod may be derived from a single untreated septi 
lesion notably a thrombophlebitis. Such fod 
may subside spontaneously after tbe feeding foeni 
has been eradiated. This observation, surprising 
though it may appear has been confirmed by the 
roentgen-ray evidence of the presence and alsip- 
pearance of metastatic abscesses in the hrnjp m 
several cases in our experience. Tbe Incidence cf 
proved multiple lung absceases In sepsis in oar se- 
ries was a8 per cent (Table Will) Tbe statis- 
tics bring out two other points of interest, first, 
that the incidence of multiple lung ibsce«e» b 
not necessarily related to the number 0 1 organ- 
isms in the blood stream (Table MX) and, sec 
ond, that the Staphylococcus aureus is by far the 
moat com moo causative organism (Table YVW) 

Tbe qua two of tbe surgical treatment of puh 
mooaxy fod as port of a sepsis is, therefore, Lu|riy 
coofined to tbe question of a single cr a small mio 
ber of staph) kxoccus absceasea. A solitary metis- 
tatic focus is by no means unique. Tbe pdmcosry 
manifestations simulate thcae of an ordinary 
pneumonic infiltration. Tbe peripheral fccm 
from which the pulmonary leskm b derived may 
be quite Insignificant- Indeed we have seen a 
number of cases In which there was no demcnstri 
ble primary lesioo and no history of a pre-existing 
portal of entry Death from sepris may occur 
while the abacas is still coofined to tbe lung 0° 
the other hand, there is a dedded tendency far 
the staphylococcus lung abacets to extend to and 
rupture into the pleura. When there has been an 
cpportunity for the formation of adhesions 1 
cahied pyopneumothorax or nvothorax 1» the 
result. In such instances, the ahecos of the rang 
is usually small and subpleuralh situat ed a nd 
the perforation may be minute. Often, however 
tbe a twees* Is of large enough sire to invade a 
brooch us snd rupturing Into the free pleural cavi- 
ty gives rise to a tension pyopneumothorax. The 
mediastinum Is shifted to the opposite side and 
the clinical picture is ooe of alarming roethankSJ 
embarrassment. Prompt recognition of the dtua- 



895 


NEUHOF, AUFSES, AND HTRSHFELD PYOGENIC SEPSIS 


tlan by physical and roentgenological examine 
tion la imperative because the simple institution 
of closed drainage may suffice to care adequately 
for the condition a* we have noted in a number of 
instance*. Parallel statements hold for the more 
rarely encountered streptococcus abscesses of the 
lung 

Kidneys Although the subject of renal in 
vehement will not be discussed it should be stated 


for metastatic streptococcus peritonitis m its early 
stages. In later stages the infection may localize 
ana an mtrapentoneal abscess can then be treated 
by simple drainage. Finally we have shown that 
metastatic streptococcus pentomtis, proved to 
exist by abdominal puncture can dear up spon- 
taneously 1 

acoorx 

KE11AKXB ON SURGICAL TB V A TUT V T 


in passing that multiple abscesses of the kidney 
probably occur as frequently as multiple abscesses 
of the longs and that spontaneous recovery from 
such lesions in the kidneys may take place in the 
tame manner as from similar lesions in the lungs. 
Not Infrequently the picture of the renal lesion is 
as much in the foreground os that of the Staphylo- 
coccus aureus abscess of the lung which was de- 
tcribed. 


ntemitis is rather 


generally pictured as an incidental part of a hope- 
less septic invasion In not a few instance*, how 
ever, the pentomtis Is the sole metastasis or one 


of a small number of metastatic fod. In our ex 


penence these are usually cases in which the pen 
toneal lesion is denved from a streptococdc naso- 
pharyngeal infection and occur most frequently m 
children. It rs not easy to understand why this 
type of metastatic streptococcus peritonitis, 
which is far from rare is not more generally recog 
nixed. The condition is of clinical importance be- 
cause the correct diagnosis leads to an appropriate 
non-operative therapy which may invite recovery 
The diagnosis is usually not difficult If the condl 
tion is borne In mind. The patient most often a 
child. Is 01 out of proportion to the abdominal 


signs. Pain in the abdomen is not severe is not 


localized there may be little if any rigidity and 
tenderness is diffuse. There should be little ques- 


tion as to the diagnosis if there is a co-enstinp an 
gry red throat and any evidence of an additional 
metastatic focus. However there axe cases In 


which the picture of an acute appendicitis or other 
local process is dcody simulated Abdominal punc 
ture should be performed in doubtful instances. 
We have employed diagnostic abdominal puncture 
In hundreds of cases nave shown that it Is free 


from danger and that definite information can 
usually be obtained by the procedure When the 
purulent fluid that is withdrawn by abdominal 
puncture contains only streptococci the diagnosis 
of a metastatic peritonitis is confirmed if already 
suspected on other grounds. A pure streptococcus 
peritonitis Is very rnrelv derived from an acute ap- 
pendicitis. The reason this subject is stressed is 
that the chances for recovery are reduced if an 
abdominal operation is unnecessarily performed 


A single thought should be kept in mind in the 
treatment of a septic suppurative focus, and that 
is the saving of life. Hie natural desire to obtain 
nice cosmetic results, the wish to conserve struc 
tores, to save limbs, are all secondary considers 
dons It is well to repeat that the suppurative 
lesion is usually much more extensive than the 
physical examination indicates The primary 
principle in the surgical treatment is m our opinion 
the exposure of the suppurative focus to its full 
limits. The only exceptions are instances of gen- 
eral septic invasion In which the tuppurativ e focus 
it interpreted as being an incidental part of the 
picture When at all feasible, a focus that is drag 
nosed as the cause of the clinical picture should be 
subjected to a vigorous surgical attack for its erad 
i cation. The time to operate U when the chnical 
diagnosis is made and not when It is confirmed by 
the subsequent course of events. The outcome 
may depend largely on a willingness to face the 
situation promptly and whole heart edly Spon- 
taneous recovery can occur in rare instances as 
the result of the recession of the feeding focus or the 
development of a simple abscess at its site. There 
is no known method of determining when such a 
fortunate outcome may take place. It Is there- 
fore, far more safe to proceed with the exploration 
of the site of the suspected feeding focus or with 
the attempt at eradication of the known feeding 
focus, particularly when the region Is surgically a 
reasonably’ accessible one. 

The surgical requirement is not a mastery of 
technique Dut rather an appreciation of the pa 
thology of the suppurative focus. Standard opera 
tive procedures often hav e to be laid aside to meet 
the individual situation Precision of maneuver 
is necessary but it should be based on a plan to 
disclose the full extent of the pathological process. 
A single striking example is given to illustrate 
our point of view 

The patient who had had a bleb on the left thumb began 
to have chill* and fever and pain in the left cheat and 
ibtxdder two dayi later Chilli, and ferer rancinr to 108 
degree* and higher continued for 8 day*. On examination 
there wa* found a tender I welling in the left axilla made 
more prominent by abducting the arm, bet not very 

H troW. tad CoV-», Ir» A M ot ata U panel art la the dU^nmb 
cJ acaU lauaptritoocal i trwi .Ul 1«| April. 
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qb\ k*a tn thk itoat fcDdSridi»i Fad, InterpcrUd 11 met*- 
<Utic *mtfd in in elbow *od in an of tbe phalanxes. A 
blood culture that b»l boro taken «rvcT*l day* before the 
patient » i* *ern, re-re*led ml nr coiocle* of hwmofjrtlc 
atreptocoea to tbe cubic cntimetc At operatloa, per 
formed directly liter LW patient nin e under oar obarrn 
two, l very lirre, roultikculir Kibpectnril *i*ct** ir»» 
found It iu laid open l lu fall Omit* by cntttm acre** 
both pectoral mn»cdn Despite the larjt wnoant o f pa 
thlt >ti m c oontfred, thi rifnlnl p*ctur* ira not ade- 
quately i cco anted for Acujidnj*iy the rrjiao o f the 
■ Tiffar y efn nl rnrraned. fn. limed lymph node* were 
noted and three led dbectlr to the rem It Uy to the wall 
of the ab*ct*i ca Ity embedded in biflarttraatary tisoe 
idhefert t the tafllary irtrry A thrombus i Inches lae*, 
kttrr feemd to be i wrppuratinf thromba*, coaid be felt I 
the thick willed rein The axillary ran m cocrpietety 
earned in order to reach » riJ beyood the hlbie limit* at 
the phlebftii The blood cultm m nefitin promptly 
liter ocmtluc A pyo-axthroak tf the right ibouiiVrr 
p rov e d by aspiration, tabaxlrd rpontineomJy Two met* 
static fad, the evotatiow d which ws* witched util they 
raid ted va locsUxrd abacewe* in tbe uf t put*, wen tmtrd 
by simple rnriuom Ihlmomry manilestatkwa Interpreted 
u probably do* to mliiry ahacesae* of the hmg* aaared 
op and the patient rerxn end and ha* retmlncd well 
The c*v illustrate* a* well the management of 
metastatic led u already outlined. The met* 
*tat>c fod do not alway* present as simple a prob- 
lem u they did m this case. They may require 
as careful *tud\ a* the original suppurative lesion, 
and ertensne operations may be nece*ary 
Although treatment of a remediable local lesion 
r* the vital step general supportive measures are 
essential m the effort to aid m tbe recovery of the 
patient Transfusion of blood for the relief of 
anaemia and as a form of administration of notu 


tshment has its definitive place. The much de 
bated question of its sped he value In tbe treat 
ment of aepns need not be discussed, but sec would 
say In pasting that we have not seen any evidence 
of its aid in overcoming sepsis and do not employ 
blood transfusion for that purpose. Tbe jnltent 
should bo placed on a full diet regardless of the 
presence of fever The value of fresh air and sun- 
light is generally appreciated. \\ e stroogiy favor 
the administration of whiskey In large doses If 
possible. Opiates should be freely adieu nfateTcd, 
for prolonged rest and sleep asafat m improving 
the general condition. Dressing of wounds should 
be rendered as nearly painless as poadble, inhala- 
tion annthraa or a\ertln being desirable for 
dressings that would otherwise be prolonged and 
painful The most valuable g en er a l supportive 
measure, in our opinion, is the continuous admin- 
istration of Intravenous glucose aolutioc. Tbe 
method is of greatest aid In patients who are un- 
able to take nourishment, but fa also useful for 
there who can Lake acme food. In our opinion it 
should never be omitted in the first critical days 
in grave cases regardless of whether or not an oper 
atkm for the suppurative focus has been per 
formed. Continuous Intravenous glucoae solu- 
tions have been administered for 3 or 4 d*T* 
many of our cases, as well as for longer periods op 
to is dayi in a few cases. We have gained the im- 
pression that the method fa not only of pest aid 
as a supportive measure, but fa also of Ttloe m 
combating the septic state. 
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TECHNIQUE FOR COMPLETE I ACERATION OF THE PERINEUM 

JOSFPII E. JOHNSON M I) Unmm, Ti mnioh 1 


I N the repair of complete laceration of the 
perineum, the reconstructive procedure in 
eludes the lower vagina, the transversus 
permel muscles, the perineal body or the central 
tendon of the perineum, and the sphincter ani 
extern us. The extent of damage to the internal 
sphincter and the levator ani is always a variable 
factor to be met with. Tear into the rectum itself 
would come under the classification of recto- 
vaginal fistula, and it will not be considered here. 

Patients come to us for relief when this condi 
tion is present, not usually because of vaginal or 
cohabital distress, but because of the continual 
discomfiture and embarrassment both to them 
selves and their friends and relatives resulting 
from gaseous and f fecal incontinence. Therefore 
as far as the patient is concerned, do matter how 
expert and beautiful may be our operative meas- 
ures for reconstruction of the pelvic outlet, the 
result entire!) depends upon the ultimate in teg 
rity and capability restored to the anal sphincter 
Many of the unsatisfactory results in perineal 
surgery can be traced readily to the oversight or 
neglect of a partially damaged or completely tom 
external sphincter muscle. Howard Kelly writes 
I have heard T A Emmet state that he de 
voted more time and thought to the union of the 
sphincter muscle than to almost any other ques- 
tion in gynecology ’ We might conclude from this 
statement that many men less capable than 
Emmet might even find difficulty in knowing 
what to do with a tom or damaged external 
sphincter 

It is m> purpose, in this paper, to dwell mainly 
upon the nature of the construction of the external 
sphincter and a method of its reconstruction 
hitherto unpublished In my many dissections of 
the pen neal musculature, I was long ego im 
pressed with the morphology and anatomical 
structures of this muscle Most textbooks picture 
it as a fat, circular band of voluntary muscle 
fibers, surrounding the anus showing its bifid 
origin at the anococcygeal ligaments, with its in 
sertlon fading into nowhere, in the region of the 
central tendon of the perineum sometimes blend 
ing or decussating about the bulbocaveraosus 
moide or just circling the anus. Actually, it can 
be dissected out, in its major portions as two 
elliptical flat muscle bellies, about io centimeters 
long and 2 centimeters wide with tendinous 


origins at the anococcygeal ligaments and tendin 
ous insertions into the central tendon of the 
perineum. In other words, the main portion of 
the sphincter and ext era us is composed of two 
independent, almost parallel, muscles including 
the anas between them (Fig 1) Another common 
observation about penneal tears, m relation to 
this muscle Is that rarely is the muscle ever tom 
through either of its bellies There is merely a 
split m the area of the central tendon of the 
perineum causing not only a retraction of both 
bellies of the transversus pennei muscles and the 
bulbocaveraosus but also of the bellies of the 
sphincter muscles. Normally the sphincter is in 
a constant state of tone or contraction- Hence, 
bemg torn from the central tendon attachment 
and insertion it is drawn toward its ongm, which 
phenomenon is evidenced by the anal dimple or 
depression on either side of anus, a common ob- 
servation. In its apparent inactivity, this muscle 
is in a state of chronic contraction. It may be 
weeks months, or years before the patient pre- 
sents herself for repair and during all this variable 



Fig 1 Line dmirlnc revealing actual dcroocHtralkm of 
the double-bellied nature of the *p hinder ap! ext emu* 
muacle, with lu attadunenti to the c o cc yg e a l tip arid the 
central point of the pennerrm. 


Lit* rrWn»or W flutfe SwTfrry t ahmily o< Tr umff Medial School. 
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■ t Imrtlcn erf tbe N 4 calgut D*mtor* Into both FT*. j RacUl dHalur Inserted lot irol cnul. sUh t** 
Jet erf U>* tai m«*cW bdbet. Cut ibori ib« knanew Ugatnr* property placed, dilatation up to j 1 0 4 catoeten 
< tied Dgataro in diameter ntOj poadtrfe. Cut show* U^ioaW “ "T** 


period the «phlnctrr parts remain in this stale of 
chronic contraction. H b evident, therefore, that, 
before repair can rationally be done, thb raosde 
be restored u nearly u possible to its original 
length. Kelly recommends divuloon or stretching 
by means of tenamla, or Mlyi forceps. Crossen, 
a bo Rlstlne, recommend tenacula for thb proce 
dure. In addition Kelly state* that the musde 
fibers be bared from the scar tissue envelop- 
ment about its torn end before stretching Is done. 
As a result of improper handling of this seemingly 
unimportant step in such a major procedure as thi 
repair of complete laceration the sphincter Is 
usually stretched but liule or practically none at 
all and the patient if she does not tear through 
entire sphincter repair at the first defecation, suf 
fers thereafter from dyscheaia or obstipation for 
the rest of her life, because of the small hyper 
tonic sphincter 

Many yean ago Dr T J Crawford an old 
friend and colleague, former professor of gynecol 
ogy at the old Memphis Hospital Medical Col- 
lege, an able surgeon and gynroclogiiL taught me 
a rmrthod of dlvubing this musde which I have 


is state of used ever since his revelation, with great atisfac 
fore, that, tkm and with excellent results. He old not publish 
his musde his method nor his results, bat in honor to his 
ts original memory and because of Us importance I thought 
stretching it worthy of permanent record. 

. Crosaen, The dimple oa the perianal skin represents not 
thb proce only the scar tissue envelopment' 1 at the marie 
he musde end, but also the torn fascial and tendinous Inser 
: envelop- tlon of the sphincter musde belly And the firs* 
ng la done, step that b undertaken, necessarily U the use of 


No. 4 catgut suture on a heavy full curved, cutting 
needle through the full depth of both dimp*®, 
and then tying securely approximating the dim- 
ples to each other Thu suture, being large bass 
great primary tort, and it will not tear through 
the fascia, the musde, or the thin anal ikdn (Fig 
1 ) Then, with the rectal dilator the musdes are 
slowly and carefully stretched (Fig 3) Then the 
suture b cut ana withdrawn. Thb divubiDg 
procedure paralyse* the musdes for a p eriod « 
about 10 days, and soon the muscle tssunses lb 
original tone. 
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Fig. 4. Alter direction erf the vmpaal flip, and repairing 
the krator an] the un trimmed fibrous end* of the tom 
sphincter ani muscle are united with a figure-of-eight 
chromic suture. In cut, tha figure eight suture i* silu 

By means of the Barrett method of perineal re 
pair rather than the classical Emmet or Tait 
(Fig 3), denudation is then proceeded with. The 
tom or separated fibers and fascue of the levator 
anL the bulbocavernosus, the transversus pennei 
and the internal sphincter are then dealt with in 
the customary manner and lastly the fascial ends 
of the sphincter muscles are carefully isolated. 
Since all voluntary muscles have fasdotendlnous 
terminations, any denudation or haring of the 
muscle ends, as recommended by Howard Kelly 
may entirely destnn the function and power of 
the muscles. Hence, I would warn that this fascial 
and connective tissue cap, on the ends of the 
muscles be left untouched (Tig 4) The ends of 
both muscles are then picked up with a hard 



Fig 5 Sphincter repair and perineorrhaphy completed. 

chromic No 1 catgut suture, the suture being car 
ned through twice on both ends and tied securely 
peat care being used not to strangulate the ends 
but merely to approximate them (Fig 4) 

After paring trie excess of vaginal mucosa away 
the subcuticular tissues are then sutured with 
interrupted chromic sutures, and finally, the 
mucosa of the vagina and the skin are likewise 
approximated (Fig 5) 

I im indebted, for the Illustrations, to Mr Joseph I 
Srfannl, artist, Univerrity of Tennesiee Pstboiopfcil 
Institute. 
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MAJOR FRACTURES OF THE TIBIA AND FIBULA 

A*. At?aiatti a_vd a Method or Treatment 
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T HE successful treatment of fracture* pre 
■eats two raim problems first, accu rate 
anatomical replacement of fragments and 
second, »tnct maratmipce of this position until 
healing occurs. In fruct ora of the tfbL «nd fibula 
the displacement! to be corrected *nd controlled 
are (i) longitudinal, (r) rotary (3) arq^nlar and 
<41 tra m verse. The moat important oi these is 
correction of longitudinal displacement or abort 
ening which wfll dually but not always, bring 
the fragment* Into approximate aEnement in the 
other reaped*. Tha a doe to the tqueexmg effect 
of taut muscle* and fascia at the fracture kite 
Reduction may be completed by bringing the 
data! fragment Into Bne with the proximal. The 
position of the prcorimal fragment l* determined 
by the balancing of rrraacle pm 11, or better by 
accurate mechanical control of proximal as well 
a* data! fragment a Once manual or mechanical 
redaction 1* accomplished the poaltkm mar be 
maintained bv applying a rpHnt or plaster cast, 
allowing the patient up 00 cratches. Horo er 
unless tic fragments can be firmly locked b posi- 
tron, displacement ma\ occur during or after 
application of the dressing. It is a rare a Mil taut 
who can maintain position and effective manual 
traction for any length of time Again even If 
post-red action roentgenograms show good po«j 
Don, it is not unusual to nod that as the aw effing 
goes down the cast becomes loose and the frag 
ments tlip from paeliou. Treatment bv continu- 
ous tradloo in bed Is open to several objections. 
It does not give accurate cootrol of fragments. It 
entails long hospitalization, and in pradke is not 
Ideal for the reason that do form of traction is 
more efficient than its countertraction. To reiy 
on the weight of the body and It* friction on the 
bed for conntertractron is to bvite displacement, 
discomfort, and repeated- time-consuming adjust 
ments. Anyone who makes rounds on a fracture 
ward early in the morning and sees the foot stir 
raps resting on the pulleys will appreciate this. 
The Thomas splint type of counterpresaure 
against the ischium b of service only for first aid 
or transportation. Effective count ei p r e s sur e ex 
erted thus over an extended period, confines the 
patient to bed and often becomes obnoxious to 
him and the mines, especially If be is obese. 


The development of skeletal tractkm by 
Boehler and others has greatly Improved fracture 
treatment by providing a more precise and effec 
live reposition of fragments. Utflkbj the prin- 
ciples of treatment advocated by Boehler we 
hive attempted to modify and adapt ha methods 
to our needs on a crowded dt) hospital service. 
The objectives sought were accurate reduction, 
firm fixation, and ambulatory treatment To 
at tai n these en ds , It seemed advisable to develop 
a simple device which would provide (1) positive 
skeletal traction and countertractron, obvxwsly 
best obtained by steel pins above and below the 
fracture, as used by Caldwell (j) firm fixation of 
the proximal fragment and accurate control of 
position of the distal fragment in all dimemicca. 

(3) roentgenographic or fluoroscopic check of 
position before application 0/ permanent drtssmg' 

(4) maintenance of position during and after the 
application of the permanent dressing' awl (s) 
ambulatory treatment at the earliest moment. 

The apparatus here presented (Fig 1) has ful- 
filled these requirements and permitted reduction 
with precision comparable to that exhibited by 1 
machinist adjusting a lathe, or a cabinet maker 
fitting a mortised joint It consists of a rectangu- 
lar gas pipe frame on a wooden base. On each 
side of the frame near the proximal end, b an 
adjustable device a for holding the steel pin 
which pierces the proximal fra gmen t. Dbtally 
there is mounted the caliper for controlling the 
distal fragment by a pin through the os calds or 
tibia. This pin is engaged by movable damps, 
6 which can be adjusted an the bars of tbe catfper 
A cone dutch, c permits rotation and the whole 
i* moved In the long axis of tbe apparatus by a 
screw d 

The technique employed b as follows 

r Inject a local anesthetic (1 per cent pro- 
caine) Into the fracture hjematomm and pm sites 
and insert the pins after tbe method of Boehler 
One pin b placed Just below tbe tilial tubercle 
the other through tbe oa calds or lower tfffa. 

«- Fix the pins in thdr receptacles in the 
apparatus. 

3- Adjust tbe damps cm the proximal pin *° 
that the p mr i n- j l fragment b in the axis of the 
apparatus. 




FI* i Details erf Lbc appftnita*- a The device for bold 
In* »nd adjuitin* the proximal pin b, caliper for bo Win* 
and adjuttin* the diaUl pin c cone clutch which correct! 
rotary dhplacemcnt, and rf acrew for applying traction. 
k Fir 3 Pina in place through the proximal fragment and 
oa cald* with collodion dreaidnga. The fracture ha* been 
reduced and the limb la ready for the application of a caat 


Ft* 3 Anterior and posterior splints hare been applied 
and accurately molded to the contour of the limb 

FI* 4 The caat has been completed by drcular plaster 
bandages, the limb removed from the apparatus, a walking 
iron Incorporated and the ends erf the pins covered with 
cork* and plaster The location ot the fracture la marked 
on the caat to aid the X ray technician. 


4* Adjust the. clamps on the caliper to bring 
the data! fragment Into the axis of the apparatus 

5 Apply traction by means of the screw 

6 Correct rotary displacement by the cone 
clutch 

7 Readjust the pm clamps to correct residual 
angular displacement 

8 Apply a collodion dressing about the pins 

(Fig a) 

9 Chech the reduction by roentgenogram or 
fluoroscope 

10 Apply a non podded cast from toes to upper 
thigh closely incorporating the pins. 

n After the plaster has set remove the bmb 
from the apparatus, cover the ends of the pins 
*ith corks and plaster and incorporate a Boehler 
?ra Iking iron m the cast 

In some simple fractures with extensive soft 
bssue damage, it is our custom to leave the Umb 
in the apparatus from 34 to 48 hours after reduc 
tion to allow swelling to subside before applying 
plaster The details of application of the cast are 
important One layer 01 flannelette or silence 


cloth is applied about the upper thigh to prevent 
friction from the sharp edge of the cast An an 
tenor plaster sphnt is fitted from the base of the 
toes to the upper thigh directly on the skin and 
accurately molded to the contour of the limb A 
simi lar splint » applied to the poatenor surface 
and extended one naif inch beyond the toes. The 
edges of these splints are cut opposite the puis 
and at the heel to allow molding (Fig 3) Cir 
mlar plaster bandages are then applied from the 
base of the toes to the upper ends of the splints 
closely incorporating the pins. This plaster is 
allowed to set before traction fa removed and the 
limb taken from the apparatus. If the fragments 
are firmly locked in position, the pins may be 
removed as soon os the plaster has set However, 
most oblique comminuted or compound frac 
tures require better fixation In these cases the 
pins remain in place for 3 or 4 wetks^ the sharp 
ends being protected by corks held with plaster 
Boehler walking irons are used m almost all cases 
(Fig 4) Some tranj\er*e fractures of the lower 
third of the tibia and fibula do not require fun 
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two of the knee by plaster, the out extending 
only to the tfbUl tubercle, but tumly firing tic 
tipper pin. The patient b kept In the hospital 
for *4 or +8 hour* after the application of plater 
During thb period the e x t rem ity !■ carefully 
obamrd for cumlaiory embarntmuent and the 
cut split along it* anterior auriace If necessary 
Thia may be dc»e without dbturbing fixation In 
an\ way Then, when the swelling subsides, a 
circular layer of plaster reappronnuta the edge*. 
The patient b discharged on crutches and start* 
weight bearing on the walking iron immediately 
In compound fractures the wound b covered 
with a sterile dressing and the usual technique 
followed through step 4 under apsnal or general 
anarsthesia. The skin surrounding the wound i* 
prepared with green soap, kxtinc sod alcohol and 
the bdd draped. Complete dftnidement b car 
ned out, the wound edj^s all dirt} and bruised 
soft tbsoes and dirty or devitalized bone being 
removed. Reduction b completed b} an assistant 
who adjust* the apparatus under the direction of 
the surgeon. Accurate reposition of fragments is 
thus obtained without levering or manipulating 
the booe in the wound a procedure which would 
devitalize booe and increase contamination, ho 
sutures and few ties are used beneath the akin. 
Him err ha ge is controlled by leaving hunostali 
in place far a few minutes. The abaence of foreign 
bodies has, we feel, a definite influence on healing 
without Infection. The skin 1 * closed with inter 
rupted silk sutures, appropriate relaxation ra- 
dioes being made if necessary for closure with- 
out tensicn. Dressings are applied and the Hmb 
maintained in position in the apparatus from 7* 
to 96 hours. If there are no consdtndonal aigns 
of sepris during tha time, the dressing b changed 
the wound inspected, aid if no Infection b pres- 
ent, plaster b applied and the treatment b con- 
tinued o» for a simple fracture. The akin sutures 
usually remain In place ontfl the pins are removed 


and the cut changed after 3 or 4 weeks. If signs 
of Infection appear during the period of ohserva 
tion, the wound should dc opened widely tnd 
dakinized or the Ott treatment carried out. In 
an occasional case serious contamination cr 
established infection cm admission contra-indi- 
cates primary dcrure. Such fractures should be 
reduced and dttmded as described ami dakinized 
or dresaed b} Orris method from the start We 
prefer the Ott method. 

It should be emphasized that dfbridanent and 
primary closure b not a procedure to be carried 
out in the dressing room b} an interne. To avoid 
infection and obtain primary union, this procedure 
must be performed with the ritual, penoend and 
meticulous technique of an} major booe open 
tion 

The patient b seen in the outpatient depart 
roent at weekl) or bi-weekl} intervals. Weight 
bearing b permitted from the start with the aid 
of crutches and then a cane. Thb helps prevent 
atroph} of soft tissues and aids healing At the 
end of 3 or 4 weeks, the fragments have “stock” 
sufficiently to permit the safe application of a 
snug new cast and the removed of the pins by the 
following procedure The plaster and corks are 
removed from the pirn, and the Mtrmftvh 
placed in the apparatus under slight traetkn. The 
old cast b removed and a new one sppfied the 
same technique being used ns before except that 
the pins are Dot closeh surrounded with plaster 
As soon as the plaster has set traction b released, 
the pins and skin about them are cleaned with 
iodine, and the pins are removed. Thb method 
prevents motion and displacement of frsgm®b 
while changing casta. The walking iron b reap- 
plied and worn for another 4 to 6 week*. 
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ILIAC CARCINOID 

Case Report wim Obstruction Resection, and Recovery 
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T HE term “carcinoid ’ was first applied by 
Obemdorfer In 1907 to the small relatively 
benign epithelial celled tumors found chiefly 
in the appendix (particularl} the obliterated type) 
and leas frequently In the small bowel, colon, rec 
turn, and Meckel's diverticulum They were first 
described in i8S8 b> Lubarsch who thought them, 
however to be primary carcinoma. According to 
Pack and Davis the ileum comes next in fre 
quency after the appendix. The work of Masson 
has definitely established the pathogenesis of 
these tumors. This author considers them to be 
lntranervouj arjjentaiiin cells springing from the 
epithelium that lines the bottom of the glands of 
Lieberkuehn. * The granules of the carcinoid cells, 
while unstained by ordinary methods, reduce a 
solution of ammonlacal silver (Stout) While ar 
eentaffin, the carcinoid cells are «lv> chromaffin 
(McGlannan and McCleary) 

According to Gasper there were records of some 
70 cases of carcinoid of the small intestine up to 
1930 This author reported a case of multiple 
carcinoid tumors of the jejunum one of which 
caused intestinal obstruction and had metastases 
to the mesentery and liver Stout s case occurred 
m a male of 55 years who had suffered for 2 
months from abdominal cramps, diarrhoea, and 
loss of weight Forty-seven centimeters of ileum 
containing two masses 13 centimeters, apart was 
resected. The lumen of the bowel was obstructed 
and there were metastases in the mesentenc 
lymph nodes. The patient died from peritonitis 
one week after the operation. In the case of Pack 
and Davis there was metastasis m a mesentenc 
lymph gland In 1926 Dukes and Lockhart 
Mummery reported the case of a 76 year old 
**°man with no intestinal disturbance who reco\ 
ered following resection of the aecum There was 
a carcinoid tumor at the Deoaecal valve with 
metastases to the pentoneum, liver and regional 
lymph glands. Flansoni (11) case is of interest 
because the first manifestation was on iliac and 
crural adenopath\ The enlarged glands were 
excised and recognised as com odd metastases. 
Five months later intestinal symptoms appeared 
end the patient recovered after a resection 
According to Stewart and Taylor metastases are 
relative!} infrequent. They found only 18 cases 


including their own m a careful search of the 
literature up to 1926 m which some hundreds of 
cases had been published They found the sites 
of the metastases in the 18 cases to be ss follows 
pentoneum 12 regional lymph glands, 6 liver 
7 pleura, 1 Hasegawa desenbes 4 cases of car 
cmoids of the small Intestine Decker a case of 
multiple intestinal carcinoids and Wolfer a 6 
milhmeter carcinoid of anterior wall of duodenum. 
Wolfer states the average age as 50 years 
In 1927 Heine reported what he believed to be 
the first case of carcinoid of the small Intestine 
which caused ileus and death. In this patient a 
woman of 81 years, there had been moderate 
symptoms of intestinal obstruction for 3 months. 
Vomiting started a few days before admission and 
patient died 24 hours after operation The car 
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Fig. 4. The epithelium of the small bowel and below 
it, hi the mbmucota, the Invading masse* of carcinoid cells. 

then turned In and a lateral an**to«TKJ*l» m performed. 
The raetenteric opening wu dosed. An ovarian cyat wai 
palpated In the left pelvis. It was densely adherent to the 
surrounding structure*. On breaking into It a dear fluid 
neaped The length of the operation and the patient 1 
condi tian precluded tha dissection neceaaary for the exdilcn 
of this man and It was left in place. The abdomen wai 
closed with dgarette drainage In place. Save for acme In- 
fection at the site 0/ the drain the convalescence wa» un 
eventful and the patient was dlacharged from the hospital 
on August 1 193J- She gained strength rapidly at home 
and toon was completely recovered. 

The report of the pathologist. Dr Francis D Gann 

“This specimen consists of a segment of a small board 
measuring 14 centfmcten In length. The mesentery has 
been amputated dose to the Intestine. The greater part of 
the Intestine Is dilated and has a maximum circumference 
of n centimeters. Near one end, there Is a constriction 
produced by s narrow fibrous band which almost com- 
pletely encircle* the Intestine and b indicated by a narrow 
circular groove c® the terosal surface. On the other side 
(distal) of thb constriction, the circumference of the bowel 
is much iem (about 5 centime ten) and the Intestinal wall 
his a normal thickness. The serosa of the entire segment 
b diffusely hypcnemlc and the fibroenoscular wail a ap- 
proximator double the normal tMcVnesa In the dilated 
J^sment The lumen Ls filled with semi -herald greenish 
hrown I real matter The mucoaa in the dilated segment 
b markedly ardematou* and diffusely hypencmjc, but not 
"®" te d. The lumen In the hoe of constriction b about 
the diameter of a lead pencil and the mucosa, which lines 
Ibe constricted portion b thickened, but not ulcerated. 

Sections (Figs. 4 and 5) of the Intestinal wall made 
usmrme through the ring of constriction show an intact 
praams membrane with a moderately dense leucocytic 
InuItratioQ of the stroma consisting of large numbers of 
plasma crib and eoilnophib and a smaller number of poly 
roocpbocuclear neutrophils. In the submucota, there arc 
roropset masses of small polyhedral crib resembling epl 
roobl cells arranged In the form of thick cords and Irregu- 
, winching trabecuhe. The cells are strikingly uniform 
in sac with dark round nuclei about 7 or 8 microns In 
•banter with finely granular chromatin. The cell bound- 
,r tf* SJ® Indistinct and the cytoplasm rather scanty No 
nutotic figures are seen. The stroma consists of a moder 
‘ HjT dense, fibrous connective thsac which constitutes 
M “**t jo per cent of the tumor bearing tissue and divides 


Fig s Photomicrograph showing cardnoid cells mfil 
t rating stroma of the submocosa. x 300 

the masses of tumor ceUs Into small lobules and strands. \ 
few small lobules extend Into the mucosa as far as the fundi 
of the glands. Many slender itrands and a few thick 
masses of similar cefls extend into the muscularis betw e e n 
the muscle bundles. In the serosa, there are poorly dr 
cu inscribed nodules of tumor tissue which have about the 
same proportion of stroma aa that In the submucosa. The 
fibrous trsbecubc between the cords of tumor cells contain 
numerous fine capillary blood vessels. \ cry small masses 
of tumor cells are found In the serosal fat 

The lymph node from the mesentery shows hyperplas- 
tic germinal foUtdes with a relative Increase of hlrilocytcs 
and generally hyperplastic small lymphoid cells, but no 
tumor cells can U found In any of the sections examined 
“The uniformity in she, shape and staining reaction, 
the absence of mitotic figure* in the tumor ceils and the 
absence of metastsses tn regional lymph nodes indicate a 
very low grade of mal ign a n cy 

^Diagnosis. Annular cardnoid tumor of the small Intes- 
tine with Incomplete obstruction of the lumen. Dilatation 
of the proximal segment of the Intestine with mild fibrinous 
peritonitis. Subacute lymphsdenltb of the regional mesen- 
teric lymph nodes.” 
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SURGERY GYNECOLOGY AND OBSTETRICS 


FENESTRA AND TOUCHES IN THE BROAD LIGAMENT AS AN 
ACTUAL AND POTENTIAL CAUSE OF STRANGULATED 
INTRA-ABDOMINAL HERNIA 

Repost or Two Caszs without SrEAvatrLAnov with Review or LrraATUM 
ARTHUR B HUNT 11 D Cjocaoo 

f tdk It La Oboa lr ag ud O fuch g Tpcm lW Da fnf — I W Otatrtrfe* ud Ojaulau TW U ir. rrmry CWij* 


I N recent yean attention has been called to 
•even! cue* of intestinal strangulation 
through defect* In the broad ligament. A re 
view of the subject was stimulated by encounter 
log recently two cases In which an aperture of the 
broad ligament waa found, without strangulation. 

HISTOEICJJ, 

The literature, prior to 19x7 reveal* the ab- 
sence of 1 tingle ciue report of Intestinal obatruc 
tkm by incarceration of the intestine in pouches or 
fenestrw of the broad Hgament, wherein surgical 
treatment was instituted. Thu condition was 
firat mentioned In 1861 when Qualn reported the 
autopsy finding! in a woman who died of In- 
testinal obstruction by strangulation In an open- 
ing of the right broad ligament. 

Eve In 1885 quotes Sir William Lawrences 
reference as vaguely referring to poaafble caws. 
Treves in 1885 In a classical description of the 
intestine* and peritoneum, with reference to 
hernia, failed to mention broad ligament mal- 
formation as being responsible for Intestinal 
strangulation. Barnard In 1910, referred to a 
specific case at the London Hospital but Piddock 
was unable to obtain details concerning it 
The first reliable surgical cases to be reported 
were s by Fagge, In 1917 lie was followed by 
Bar In iqjo. Richardson, In 1910 reported the 
first instance of this type of hernia following the 
Baldy Web* ter operation. Piddock reported a 
case In 1914, and Dunn In 1916. the latter re- 
viewed the literature and added clinical remark*. 
Subsequently 8 other cases appeared (5, 4, 5 it 
17 ill Thai, a total of 14 authentic caaa have 
been ueserfbed up to July r 1933 9 being chn i cs L 

DfdDEKCE 

This form of Intestinal strangulation appears to 
be excessively rare. It is rare even when compared 
with the uncommon forms of Intestinal itrangula 
tion Into the other peritoneal fossx and apertures. 
Dalles, as early as 18S9, had collected more than 
70 cases of properitooeal hernia, and in 1906 
Moynlban reported 81 authentic cases of hernia 
Into tha duodenal fow — 15 of parsaecal hernia. 


and ij of strangulation In the foramen of Wins- 
low Judd In 1019, found *9 cases cf strxnguh 
tioo torough bofes m the mesentery Pemberton 
and Sager state that 16 of 100 caws of Intes- 
tinal obstruction seen at the Mayo CEnic followed 
pdvic operations, but *11 were caused by ad- 
hesion*. Nevertheless, one Is In rime d to agree 
with Dunn that this condition b more c o eorooo 
than the reported cases would auggesL This b 
indies ted by the fact that 3 of the n authors 
have reported 1 cases «di man their own per 
sonal experience. In this clinic we have abo en- 
countered a cases without strangulation. 

Reports of defects in the broad ligament mus- 
sodated with strangulation, with two eitrptictu, 
won to be entirely wanting Hermann, In 191$, 
reported bilateral pouches encountered during 
tie removal of a pelvic tumor from a naffiparoos 
girl of 18 years. There was no evidence cf pre- 
vious acute Inflammatory process. TU* caw b 
strongly suggestive of congenital origin- Pem- 
berton's and Sageria second case showed bfbter 
*1 hole* at the points where the round ligaments 
were brought through The broad ligament In a 
Baldy Webster operation without strangulation. 

moLOOT 

The Baldy W ebster operation was definitely 
the cause of three of these hernias. The authors 
of tha operation pointed out the wbdora of 
suturing the openings through which the nxnw 
ligaments are 1 «L Neglect of thb step obviously 
increases the nsk of a defect with dangers of 
strangulation. 

No certain statement may be made as to the 
etiology of these defects, nor can definite con- 
clusions be reached until more cases hove been 
studied. Three theories hare been cited, with 
more or les* repetition namely (1) congenital 
anomalies (a) Internal lacerations, as the result 
of pregnancy or labor and (3) delects resulting 
from previous Inflammatory processes (General- 
ised or pelvic peritonitis with attendant adhe- 
sions and distortions of structure) 

Eight of the twelve women requiring 
omy for strangulation were parous, ana with bat 
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one exception nil of these were multiporEc In 
two instances panty was not stated. In the 
pri mi parous woman, strangulation occurred early 
the puerperium. Younger women were not in- 
volved, the youngest being 30 and the oldest 70 
the average age was 53 This might indicate that 
a loss of tissue elasticity caused the stretching of 
pre-existing pouches or tearing of the thin and less 
resistant broad ligament (especially the thin 
nwscsalpingeal portion, where most of the holes 
were found to occur) The distention, attendant 
on pregnane}, or the development of a large 
ovanan cyst probably enlarges the pouches or 
tears the mesosalpinx. Piddock noted the ease 
with which the thin avascular mesosalpinx could 
be tom in cadavers, and believed that the strain 
°f the enlarging gravid uterus or its sudden 
collapse after deliver} might produce such a rent. 
“ the pouches are of congenital ongm they are 
due perhaps to a faulty union of the emnryo- 
logtcal elements forming the broad ligament. 
RostanecU, in an exhaustive review of the de 
vtiopment of the broad ligament, stated that 
lines of coalescence (between the medial and 
“tend portions of the wolffian mesentery and the 
Phrenjeomesonephric ligament) might be dis- 
0CCM ^ ra *> evcn in the adult. In no case 
ui this group was evidence of previous pelvic 


infection mentioned, except that in Quain s 
autopsy report. 

Among /actors producing the actual strangula 
tion may be mentioned straining at stool, falls, or 
other sudden trauma. Torsion traction, or other 
operative manipulation of the uterus during 
aesarean section may have caused the defect m 
our second case. This danger would seem more 
liable to occur if a transverse utenne incision 
were employed. 

ANATOMICAL CONSIDERATIONS 

The broad ligament is divided mto two parts 
the ligam entum propnom ovarii a smaller tn 
angular upper portion, and a lower portion, usual 
ly thought of as the broad hgament proper The 
upper portion — the mesosalpinx — is bounded 
medially by the uterus, superiorly tn the fallopian 
tube laterally by the ovary, and interiorly b} the 
ovarian hgament. The lower portion is bordered 
b} the uterus medially the ovanan ligament 
superiorly, the pelvic wall and the suspensory 
ligament of the ovary laterally and inferlorl} by 
the pelvic fascia. 

In these 17 cases the Incidence of pouches oc 
curred five times and openings twelve The 
lesions were bilateral in three instances, once with 
pouches and twice with apertures. In the uni 





lateral defect* the left and right tide* were about 
equaHv involved, teven time* on the right and 
eight on the lefL Where the location of the open- 
ing* was mentioned, they were situated above the 
Hgammtum proenum ovarii twice, and below 
once. The pouch e* always occurred bekrw the 
ovarian ligament, near the atern*- The length of 
the itrmngulated bowel varied from 1 inches to 8 
feet, and in one instance a greater part of the 
small intestine'’ was herniated through the 


A pre-operative dagnnsh of this form of In- 
testinal obstruction, to our knowledge, has never 
been made although once the diagnosis of intra 
abdominal hernia was stated. Three patients 
gave histories of long stand mg attacks of abderm 
tnnl pain related to posture. In cmr second care 
the patient was nauseated and retched consider 
ably exhibiting thb disturbance more than b en- 
countered during most caesarean sections under 
local amesthesia. It b conceivable that if more 
cases were reported this condition might be sus- 
pected in a multiparous woman presenting find 


ings of intestinal obstruction associated with 
a tender pelvic maaa. Tbe abdominal pain was 
localized uniformh to the aide of the hernia- !&• 
ton of a pm loos Baldy Webster operation would 
be rignifiamL 

Six of the 9 cases submitted for peivk exandna* 
tion mealed tenderness on the side involved, and 
there were palpable masses in five. I 
examination under anaesthesia nnghthave revealed 
masses in the other case* (Table I) Tbe sub- 
jective location of the pain was quite consistent 
with the anatomical location of strangulation, a* 
found at operation 

TILEATlfENT 

The treatment b obviously surgical, with 
prompt diagnosb of the obstruction materially 
strengthening the prognosis. Gentle traction cn 
the bowel might free it, but in nearly all of tbe?e 
case* the opening required enlargement by the 
finger or tbe sassora. In all but s case* the bowri 
wa* thought to be In good condition, no resection 
being done, and later e ven t* proved the wisdom 
of thh conservative treatment- Fsgge, in c* 34 
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ciy, merely converted a pooch into a shallow 
fossa ind had occasion, some weeks later at a 
ttcood taparotomj , to note the adnexa in a good 
coodition and relatively safe from the possibility 
of a second incarceration. However, Dunn * re 
marks on the treatment seem sound Namely in 
a younger woman the pouch or opening should be 
carefully closed by suture in a woman past the 
menopause the adnexa might well be removed 
If the blood supply of the tube or adjacent tissue 
(as in Dunn’s case) is seriously Impaired, removal 
u, of coum, indicated (Table II) 


PROGNOSIS 

The cases herein reported suggest that the out 
come as to life in this serious condition is excellent- 
Only two deaths occurred. One patient was ob- 
vwuih a poor nsh, due to a sencras cardiac com- 
plication, which later was the immediate cause of 
death The second was moribund on admission. 

The morbidity, however, was fairly high. Three 
patients experienced a stormy convalescence, two 
requiring subsequent laparotomies, and the third 
recovered only after the cul-de-sac was drained. 
One of these patients also developed a perlnephritic 
stress that required drainage. 

While this senes U so small that it precludes 
anj definite conclusions, it does have the ment of 
bang the only one available at present dealing 
with this rare but dangerous condition. 


CASE REPORTS 

QuAi»*i Cah. Patient, t£rd 36 jean, Iv para. Her 
cHld was 9 years of age. The patient was taken 
■Jths sadden sharp pain in the left aide while stooping to 
**** k**" S* gave a history ol flatulence, bat no 
*ljru qJ bowel distress- Only one bowel movement 
«s (fleeted by so mem a. Signs of peritonitis developed 
sad the patient died 3 days alter the onset of the pain. 

atautopsy the lower part of the Benin was a deep crim- 
»o taw. and some of its coo rotations were chocolate colored 
•mierent to cue another The uterus seas attached to 
«e maimed bowel by its broad ligament, and was also 
%?.***_? 10 Jhe right side by prertoos pregnancy or In 
T®®*tioo of the broad ligament The bowel was con 
r*~T? *1**0 places on the right ride of the pefvn, at on* 
oywd adheskaa between the broad ligament and th# 
***ntery ind at the other by an aperture In the right 
"Oia ligament Forty Inches of Qeum had slipped through 
^ "d o - cpenlng, whQe 10 Inches were Incarcerated in the 
carded by the old sdhesW 

1 Tf i * C*** 1 While straining at stool, the patient 
ruU V ‘P U1 ’ **• seiwd suddenly with abdominal 

pin refmed to ^ region. She vomited aevtral 

^TVTm^raeaa low in the Wt Iliac region was the only 
E®?™ finding. No met dlagnais was attempted. 
tJ^*?**^**^ *■ vaginal examination detected a lull 
he left fornix, and rectal examination confirmed the 
cf a truss In the pooch of DougUx. Abdominal in- 
nriir ' pufpluh intended coQ of Crum in the lower 

■ ^portion cf the abdomen, firmly fixed in the pelvis, 
* u traced to a Small hole In the broad ligament on 



Fig, i Case 1 Photograph of gross specimen of left 
adnexa showing fenestra. 

the left side. The margin of this hole was divided by the 
wdsaors and showed 10 inches ol viable gut strangulated 
through it The opening lost medial to and below the 
ovarian ligament, was do*ed with continuous catgut suture. 
Three months later severe abdominal pain nccesmtated a 
second laparotomy at which time extensive adhesions be 
tween the scar and lower Beum were freed. The opening in 
the left broad ligament, however had remained dosed. 

Faooe s Caa* s The patient, aged 40 year*, was seised 
quite suddenly with abdominal pain and vomited at inter 
rals. On the following day she aid not seem icatdv 10 , bat 
vomited occasionally On the fourth day vomiting con- 
tinued accompanied by severe pain In the middle of the 
abdomen. There was, at this time, sfight rigidity and 
tenderness over the right rectus, medlar to McBoraey’s 
point Th* pre-operative diagnosis was appeodfdtfa At 
operation a coil of lovrer Qeum was fixed to the back of the 
right broad ligament The upper border of th* hernial sac 
was cut with tdsscai and 1 inches of fleam were released. 
The pouch was converted into a shallow fossa and doaure by 
nature was not thought to be necessary Recovery was 
uneventful 

Rai f Case. The patient, aged 44 y«n, gravida xb 
vB-porm, n«wpause before present Blneis, was seized sud- 
denly with a severe pain Ln the epigastrium. This was more 
severe to the left of the mVDme, and radiated down to the 
kft pelvis. The pain was constant, with frequent acrenttia 
txms Nausea and vomiting were prominent symptoms 
She was seen on the third day and found to be in ex 
c rediting pain, with the greatest tenderness in the left 
lower quadrant. There was excessive and persistent 
nausea also vomiting with the taking of food or fluid. 
M crierate abdominal rigidity was present. The patient had 
had do bowel movement* during the past 4S boon. Digital 
examination was negative. Operation revealed that about 
IS Inches of small intestine had passed through an opening 
in the left broad Ligament, with tight constriction at the 
orifice Traction failed to dislodge the imprisoned bawd. 
The aperture was enlarged by tearing with the finger re- 
leasing the gut The patient made an excellent recove r y 



bow d after the rako oteriie peritoneum wai todiari also 
posterior tW erf defect following ei traction erf the boweL 

Rtt»«j*a«*» Cad. The patient, aged a* yean, bad bad 
e Baldr tt ebeter opeiatma i ymr» More promt moot, 
which b< f □ with acute abdominal patn accompanied by 
nauki end ream ting. She had bed do bowel movement! 
foe dxjv On eenmhnttoo the abdomen wai fomd to be 
diatimded airi the <wi Hlr *« orf aoma Lnteetine wee etaJbfc. 


wm found itnmjuhted thmnxh a perforation In tie: right 
broad bgament The left brunt: ligament appeared normal 
The bow el wai freed and the right tube and uraiy were re 
morn! Rixuieiy wee tinmen HaL 

Ptccocx^ Can. The patient, aged J4 yean, ’ Para, 
had been defrverod withont cnmplkatfcee M day* prior to 
ad mkriier, fcJjoainfl a normal pregnancy Qo the rooming 
erf adjnlaajoc, ahe wai aetred toddmij with aertrepeln tn 
tbe regie* orf the nand, a Hie bathing ber child. Thapaia 
wa» centime** and eery aCata. After f boon, ecanfting 
begu and recurred at Inttreala all afteraaoc, Imt waa 
nerer fecal Then were no bowel m er r emcn ti or parp 
orf llatn* liter tha oeaet orf tha ijrinptma. Sit boon later, 
etaadnatke ihowed the patient to b* acnti^y O and in 
mfitpaf. complaining ccntantly orf agocuring ibdrmhul 
pain The ahAwruri wwa Iwi ami me ittarr-ntWi rw prrW»W« 
waa noted Or patpatke ifight teadenwwa and rigidity 
were dtatoroed m tha lower part orf the left ibac fo*, but 
ao nun were frit. On rail namlm tlop the In relating 
■ten* wa* felt, but nothing abnormal cnold ba detectetC 
A dkgooafa orf acute biteatln*] obatmetioo waa mada. After 
mtorath treatment had rwrhed the patient acnarwtii, 
tha operation waa atarted. A mVCan-tiack nan waa 
ricUa andemeath the peritoneum. A WnaH band on tha 
Idt ilda erf the a ten*, which Kerned to aa»n tha *mngu- 
Utk*, wa» damped aad cut Farther Inrealijatkn there ed 
it tn be the nxmd Bgammt. Tha gut at the rite appeared 
to tw almoat gangrenous, ao It waa reaaCtatLand a lateral 
anaatoenorfa wtth tha c ram waa done. There waa no 
evidence orf fne-rlca* peteie Inlrctlcc oe adheakm. Eight 
feet orf gut ware excWd. 


Fig 3 Caaa a ScmVliagrammatlc Dhotis tkn orf two 
stage* in tha repair orf the drtect In the posterior iheath erf 
the broad ligament 

Coarraieweaca was aatbrfactcry uatQ the ah t tenth day 
when the temperature row to ioj de gi ee a F and ' owrfthg 
act In. Enetnaa were tneffretire. The abdomen waa egam 
opened and an abama In the upper left peM* wai drained 
No obeiooi leakage Iron tha anattiimcmle wai farad. 
Fourteen day* following the aeecavl operation, a large right 
parfaephritic abaceia hid to be emcoated, aad from tln» 
tbaa on rretr ery wai truer entfoL 

Draorii Cang. Tha patient wai 44 yean old, ▼ [* n- 
1904, »ha fdl from a chair which apparently earned a «rf»- 
eamage j daya later Fcr oeer a year thereafter »be had 
a >mc lower abdeantoal pain when lifting or h e a l aw her 
child In her Up. The pain penirted foe ij years, whealjtn* 
on her aide, except iuh ahr wai pregnant Reachmg up- 
ward canned an Interne pain, foQcwea by a net* ®rf weak 
new, which might Uit for name time. Imterawrae had M* 
imrnrrJortahla during tha laat 4 ynrv The patiort had had 
four Ubcn and two rafacarriaget rinca the time orf the 

accident. When th* abdomen wai ^toed, «**• °» rr f “ 

bt ci dne »u found fend to tha left pehria. Ejpc*m 
doaed 1 S hwhen erf tanQ lntt*tk» prelecting thrariP a boa 


In tha roeaoaalprfai Thla epeu rfn a wai orf aaffideat ara 
to permit readier th* artharawalorf the fnteitfae. Tea 
tpartnra wai doaed with chnanlc catgut Father »- 
■ nrhitlai orf tha pehU located a riaBar opening erf tna 
aame ii» In tha right broad DgarnrnL Ttia apertrne ■7 
batwnea the tube and tba utetu-oearian Bgimect fvom- 
tartlrw occapied tMaopendn*, bat the rppmdn Uy pacu*’ 
wtth ft “a waa attached to tU lower awrgla. It ar» PJ- 
raored aad tha eperiog hi the meaoaatpira wai tMrteta«°] 
wow the left tide. A aarTT-e *a* made erf tbe left pelria tjri 
ij nr r It wai fooad that tha left tube had becom e cya naac 

froa Impairment orf Its blood mpply, it wai renwetd- 

Cninl—i'M wai anewentful, tha patient rrtarcirt 
home at tha rad orf 1 aeeL*. However car tba way ««* 
from the Soarftal itw developed an tateme pita In the ng* 1 
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Etc rtjioo- A cnlpotomy ni necewlteted a week later at 
the pdat of tenderness and Induration, with the release of a 
cocidenhle quantity of seruua exudate, but no pox. The 
patient made a rapid recovery and baa been well since. 

DoucAjr'i Case. The patient waa a multlparoui woman 
who had been opented upon 9 yean before the pretent 1D- 
MM for a strangulated femoral hernia. Her pretent attack 
waa chancterixed by acute abdominal pain, dittentlon 
ahaotote cocttipatian, and fecal vomiting for 4 days. At 
epaatioo aoina amall bowel waa found strangulated In a 
peritoneal invagination in the posterior aspect of the left 
broad ligament. The neck of the sac was erased, the bowel 
withdrawn, the sac doaed by suture. Recovery uneven tf uL 

Jura’ Cah i The patient, aged 58 rears, a parmn wo- 
man, had milered repeated attacks of abdominal pain 
for the pait 10 months. When Janet taw her during this 
attack, ahe had been auflering from acute abdominal pain 
far 14 boon, and hid reunited repeatedly On pelvic ex 
a nima tion a moderately tender cystic mnaa wat discovered 
poaterte to the uterus. At opera t bo about *5 Inches of 
heum were found prolapsed through a rnrrtl opening fat the 
left brood Ligament. The openxnewat enlarged the gut lib- 
erated, and the orifice tutored. Recovery waa uneventful. 

Jakes’ Case* Three daya before operation the patimL 
aged jfi years, tH para, had aevere cramp-like abdominal 
pain, with an apparent obttructloc developing. Tenderness 


pain, with an apparent obatructloc developing. Tendemeta 
wia did ted In the left lateral fornix. In spite of an auricular 
flrilUtloii and a.pulae of 140, It waa decided to open the 
ahdcaneu The condition of the patient permitted no 
further exploration than to free a loop of bowel which waa 
conitricted near the uterua cm the left aide. Death occurred 
from ordlac failure 17 hour* later. At autopay an opening 
of 1 5 centimeter* In diameter waa found in the left broad 
Epjnent 

CanArt Ca n. The patient, aged ;6 year*, h«d had 


Pemuieton’i awd Sacra a Cart i Ten dayi after a 
Boldy-Wetater operation the patient, aged 39 years, ex 
perieaced ter ere colicky-like pains in the lower abdomen 
followed by vomiting. Pelvic examination revealed a 
sausage-shaped m in on the left aide. A dfagnods of loor 
cexated intra-abdominal herrna waa made and at laparot 
onry from *0 to 30 centime ten of small bowel were found 
to be caught in the hole made for the round ligament on the 
left aide of the uterus In the broad ligament After the 
bowel was withdrawn, the left tube and ovary were removed 
and the left brood ligament tnriaed. An anaatomoafa waa 


required but the patient made a nke recovery 

P r-AJWT'p-r ow'a ajtd SaGxx i Cake a. At a myomectomy 
operation on thla patient aged 36 years, who bad had a 
Baldy Webster operation 11 years previously the authors 
found bilateral openings In the broad ligament at the points 
where the round ligaments bad been previously led through 
for the suspension. 

IlnutAiar’s Case. During the course of an oophorectomy 
for a pelvic tumor In an 18 year old nullipara, there was 
found accidentally a recess on each tide of usa uterus In the 


found accidentally a recess on each tide of usa uterus In the 
para-uterine fossa. On the posterior leaf of the left broad 
ligament there was an oval foramen which allowed the 
passage of the finger for a depth of j centimeters In the 
an tenor cul-de-sac. In a similar position on the right there 
waa a smaller opening with a blind ending, which could be 
probed with a No. 7 Ilegar dilator. The anterior surface 
0/ the broad l i gam ent showed no change. The author con- 
cluded that probably the defects were congenital In origin. 
There was no evidence of an old healed general or pelvic 
peritonitis. 

University of Chicago Clin i c s’ Cake i The patient waa 


60 years old. gravida v Ul-para menopause at age of 45 
years. On aamrsakm (July 19. 1931) the patient presented 


- • -- — "- " ■ "-I 1<"U uiu iujuiuic L«aui»juii 

ride of the abdomen waa rigid and 
teond. At operation 6 Inches of gut were strangulated In 
V In fk* right brood ligament. The opening was 

■southed by sewing the tube ami broad ligament superior 
to tae evenin g, Recovery was uneventful. The author had 
an opportunity to see the pdric viscera at a laparotomy 3 
3yan previously and stated that the broad Oeamait was 
then normal. 

^Courts l Case. The patient was aged 70 years, the 
®°ther 01 grown-up children. Three dan after the ocraet 


•hd rigidity were present, moat marked In the right fltic 
“*d vaginal exammatiema showed tenderness 
the tight fornix, with apparent thfa-freninr An lmme- 
uttxe iapxrotorDy was done, disclosing an obstruction the 
, W1 * f«md to be fn the right pc Me cavity 
coQ of terminal dorm was found to be strangulated 
through! bok in the broed ligament 

30 years, a nullipara, 
admitted to the hospital In an almost moribund condi- 
U was learned that she had been m for 4 days with 
onset, in the lower abdomen, 
only ooce, An enema had been Ineffectual 
Pherxlhed abdominal tenderness, more marked, 
above Poupart ■ ligamen t on the right aide. Vag 
warially negative. At operation 
brown, foul fluid escaped sad aril* of gangre 
5 S PWtttai themselves. At this time thepa 

After the iocirlcm waa enlarged the greater 

jl^ iint ^ ln Chlated through an opening In the right broad 


the past 6 months (3) feeling of fullness after meals and 
(4) constipation. The entire past history revealed no note- 
worthy facts, save that one sister died from cancer 0/ the 
uterua. On physical examination the only important find 
Inga were abdominal There waa a large round mats 
occupying almost the entire abdomen and bulging in the 
flanks. A definite fluid wave was present There was also 
some tympanites In the flanks, but the remainder of the 
abdomen was dull to peremsion. There was no tenderness. 
The veins In the abdominal wall were shghtly enlarged. 
On pelvic examination the cervix waa found to lie In tho 
TTibfiln* and pointed bock toward the sacrum. The uterus 
was found to be small and atrophic, anterior and freely 
movable. A soft, flu ct uant bulging hi the utenrreaical 
pouch was noted. Tapping the abdominal mats gave a 
fluid impulse to this balging. There were no unusual find- 
ings concer n i n g the adnexa. The laboratory findings were 
negative, except for a slight secondary a mania. A pre- 
operative diagnosis of ovarian cyst waa made, 

A laparotomy waa performed on July 19, which revealed 
a large non-adnerent right ovarian cyst, fi l ling the entire 
abdomen. There waa a small hole in the right mesosalpinx. 
The right ovary waa small and ad erotic. On further In- 
spection of the pdvis an aperture In the right broad liga 
meat without hernia of the bowel, superior and lateral to 
the utero-ovarian ligament near the ovary Le. In the 
mesosalpinx, waa noted- The right adnexa were removed 
in Ms and the raw surfaces peritoneal lied. Aside from a 
low-grade fever reaching a peak at 100 degree* F on the 
third day the convalescence was entirely uneventful. The 
patient waa discharged on August l 

PoUtdorlc report The specimen (Fig 1) cor listed of 
ovary with Ita tube and mesosalpinx attached. The 
ovarian ligament could be teen at the lower border o t the 
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mcMMipiaz, eotmfag upward aad laterally toward tin 
creaiy An aprrtare waa found In the ratral portion orf the 


edges orf Lbn cyenb it were 
denct erf recent treamr. 

University of Chicago Gfnfcs Cm Tbeps tkn t, ajed 
15 ran, rrerida m, b-para, m adrmlfad to tlie Chicago 
LrCng in ilo*rftal on NoTtmber ij, gjs, at term, with tha 
InOowing history &* had had two p-Trioas cwsarean 
iectlcn* tt this hospital for dystoda — Nowmber i ioxS, 
and April tfi, iftji rwprcthriy Sin t*d a Jcstombsar 
pdvia a-ith ■ conjugate dhmrttr erf oH CwUlmettra. Ow 
the tat adrrrfMioc the low cemcil eesireaa wetkn foflowed 
» 14. We tat erf W*x darts* tin greatc put erf whicb a 
nJdwrf* bid been tn attcndaace. Im ndther cprraticn did 
the Intettioea receive any mantpalatkci. Ou berth oeraaV*» 
mild mlectlora had occurred mperhcUHr In tba Vjw ct 
angk of tba wound- There m no kiatery of bowel dhtre*i 
of any nature. 

Oo March ij oj». an dactivy low eerricaJ cesarean 
•rctlor, with aterlfitama, >u dooc. During tha coca* of 
l be operation, aft*r tin dosare erf the uterbn wound, tin 
fatbwhig ham* im dactmrad in the Urt brad Uganient. 

A mrwtrnHf portion of large bowel and a wnall portion 
of ouststom were noted m tin anterior portion of tin (eft 
pci eta This area was Inmtifated aad it was found that 
the bowel had herniated through a pooch In the postarior 
■beafb of tin left brad li pmw nt, w hk~h was located inferior 
to the tabe, round ligament, and Kgaroentam pmprlnnj 
orariL Tin anterior waD of thla pooch wai crenpoatd of tbo 
pdluaim erf the anterior left brad Hzameat and bladder 
perltoactnn The Lnosim through tin Madder peritoneum 
had opoaed this bamiatod bowtl The opening of tin pooch 
cm tin posterior airfare <rf the broad Bguaent wu about 4 
hr 5 ere time ter*. atbprical in aha pa near the uterus. 
Gentle traction easily released tin bowel, which ahowad no 
sign of cooatnctiow or sdhsricrn. Dr IX Edward Dark 
employed a nnltpja method of doaure of tin defect, aa 
ahowa In Lha accompanying [Ihrstratiom (Figs. t and 3) 
After tha pooch ta the poataoor sheath of the brad Oga- 
ment waa doaed by interrupted mi trues, tbo round Hgarrimt 
was pQratrri by sxrular su tai ts tn tha edga of the atom, 
importing tha repaired defect. 

Tha conraleaceoca m aatnaly normal, wve for a mild 
wound m fectaj p sim i l ar to tboaa of the two piwrioua 
aemrtaa srrrim* At 6 weeks tha patient had made an 
excellent racumy and was entirely tree of can plain la. 


i Till* form of Internal henna b rare and 
probably is the least common of the Lntra-abdom- 
Inal stungnlitrd hennas. Only 13 gntboitic cases 
0/ strangulation through defects of the broad 
ligament were found m the literature, and only 1 
cases were noted in which such defects were pres- 
ent but unassodated with strangulation. 

1 Thb condition, however probably b mare 
common than the reported cases would Indicate. 

x. In cases In which pouches were the offending 
defects, congenital anomalies may be strongly 
suspected. Distention and distortion of the broad 
ligament from pregnancy or pelvic tumors se em 
the moat likely factors in the production of 
fenestrw In that structure. Older multipare are 
almoat exclmfvely affected, although rndhparoo* 


women are not Immune. The Baldy Webater 
operation may be looked upon as an etiological 
factor 

4. The snotnahci occur without strangulatkn. 
Two such cases are reported. 

5 Although the condition has never been 
dlagnoaed before operation, it mi gh t concrfvahiy 
be done. 

6 The treatment Is comparatively glmple. The 
defect should be enlarged or Inched to liberate the 
boweL and then carefully closed by sutures- Re- 
moval of the adorn mar be preferable if tie 
patient b an elderly woman or if the aroilatiqn 
ts seriously impaired. The round ligament may 
be utilised to give a firmer repair of an aperture. 

7 The projmosb as to life seems good, if early 
diagnosis of the obstruction U marie and Inter 
vention takes piece. The morbidity however in 
thb series was high. 

Since this report was completed, J C- Masson 
and Walter Atkinson have reported a case of 
hernia of the ovary into a deiect in the broad 
hgtment Thb b unique, as It la the only record 
of any other vban than tne bowel to became thus 
strangulated. 

Since thb time there abo has come to our at 
tention In the University Clink*, another very 
Interesting case. Thb patient had had a Baidy- 
Webater operation on Jane 04.1933 and returned 
on July *4, 1933 with a complete obstruction of 4 
days' duration. There were two loops of small 
Intestine held by adhesions to the site of the 
plication of the round Hgaments on the posterior 
wall of the uterus. There was. however 00 defect 
In the broad ligament Into which the bowel might 
have been incarcerated. 

I wish to (jpren By tlmih to Dr. Frsd L. Ada h lot ths 
prfvfltge orf reporting tb* first case and for othsr coortrik* 
M baa obflgfajaiy cxtrmW b the preparation of tkk report 
I are also Indebted to Dr. J B DtU. for hh kliri swktasa 
■ad pemWca to report the sscood cast. 
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CARCINOMA OF THE BUCCAL MUCOSA 

Am Analysis or the Cases Obsezvxd at tib Massachusetts General Hospital xm the 
Three Yea* Period 1914-1926 

GRANTLEV W TAYLOR, M-D TAGS Borrow 


S IMMONS has previously reported reviews 
of the cases of oncer of the bocoJ mucosa 
observed it the Mnsaachusetts General 
Hospital md the CoDfi P Huntington Memorial 
Hospital for the two 3 year period* 191&-1910 
and 1011-1934.' Recenth Lund* has made 1 
careful end-result study of the cases observed at 
the C0IE1 P Huntington Memorial Hospital far 
then year period 1918-16. 

The present communication la a itody of the 
cues observed at the Massachusetts General 
Hospital during the 3 year period 1914-1926. 
Many of these cases were a ho seen at the C0IE1 
P Huntington Memorial Hospital and were 
therefore induded in Lead s study 
The material comprise* all cases of cancer of 
the bnccal mucosa, including tongue, floor of 
mouth cheek, palate. Jaws, and tonsua, which 
were admitted to the Massachusetts General 
Hospital or to th* Phillips House daring the 3 
year period. 


TABLE L — CASES AtAILABLE TOR 
END- RESULT STUDY 



AnJUS* la tat mfl Wtaly "il 


Of these 83 cases, 74 were primary cases and 
9 were rec u rrent cases. The rejpoaal dhtrfbatiou 
of the cases is shown in Table IL 


Multiple tumors were present in 2 cases In this 
series at the time of operation. Reoccnrences 
were observed in 3 raws, 1 of whom died within 
the 5 year follow-up period without evidence of 
recurrence of the original lesion and the remain- 
ing patient is living 7 year* after hi* original 
operation and 18 months after operation for the 
reoccurrence. 

ElioUfy Eight of the 83 cases occurred fa 
females. Syphilis was present b> clinical or sero- 
logies 1 evidence in 12 casea of 60 fa which data 
are available. The cardnoma involved the 
tongue in 9 of three Three patents were 

recorded as non- users of tobacco crat of 63 fa 
which data are available. Twenty 0/ three 6j 
patients chewed tobacco, and 4 of three pre- 
sented caranoma of the Inside of the cheek. Leu- 
coplakia was present In 22 cases. The teeth were 
described as good m 2 cases, there was do record 
of the teeth to 10 cases, and the remainder pre- 
sented extenuve caries or were edentulous. 
Trauma from canons teeth or III fitting dentures 
seemed to be directly antecedent to the devekp- 
raent of cancer in 21 cases, including 5 of the 
women in the series. 

Dtuoiwm of disease Definite data fa regard to 
the lapse of time between the onset cf the ( 5 *** 
and the first consultation are available fa 78 
cases. These figures are not strictly comparable 
to Sim m net’s Knes because hi tables Incfade 
also cases treated exclusively at the Huntington 
Memorial Hospital, where the rHmral material 
includes a greater proportion of late and ittoper 
able cases. 


TABLE LL — REGIONAL DISTRIBUTION 

Titaur Ii fi w l Total 


r>i*ta 

& 


n ■ ■■ C C CwaraflWMtk * Oimc-ACWm »M. 

dm, i rr- j A* CucfT ti iW bocta] tan **•> meu, 

HHti Tat troM of deal tw. Am. ] Xtmtton «j i. rm. 


TABLE HL — DELAY JTRBT BYUPTOM TO 
XTCBT CONSULTATION 



The distribution coindtfas strikingly with Sim- 
mons t earfler series, but unfortunately fails fa 
confirm the Improvement that he noted in Ms 
later series. 

The pre-operative duration of the case* is 
which cure was effected averaged 5 months, as 
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compared with 6 months in Simmons’s senes. 
The avenge pre-operative duration of the cases 
with metastatic lymph node involvement when 
first ramlned was 4,5 months. These figures 
emphasise the fact that cures are effected mainly 
in iknriy growing cancers, and that cervical node 
metis tases are established at an early date in 
tumors ha \ing a tendency to metastasize. 

Definition of terms ctnfloyxd Cure The term 
“cure’ 1 ij oseo to designate a patient living with- 
out evidence of local or metastatic recurrent dis- 
ease 5 or more years after the last treatment no 
case has been included without a positive micro- 
scopic diagnosis of cancer 

Radical operation is here used to designate any 
operation which in addition to removal of the 
local process involved removal of cervical lymph 
nodes 11 well. Ideally the radical neck dissection 
should remove all the lymph node bearing tissue 
from the clavicle to the mastoid process, and from 
the an tenor border of the trapezius to the mid 
fine This operation involves removal of the ater 
nomast old muscle and the internal jugular vein 
u well. It should probably also include some 
attack on the lymph node areas of the opposite 
side of the neck, since many of these growths 
metastasize freely to both sides of the neck. 
However in this series many of the neck dlssec 
boos were very much less radical than this ideal 
operation, often involving removal of the con- 
tents oS the submaxillary area alone. 

Local operation is here used to designate any 
operative procedure involving removal of the 
local growth without any attack on the cervical 
lymph nodes. 

Results 0/ operative treatment Of 83 cases In 
this series, 66 were treated by operation, of whom 
or 3» per cent, were living and apparently 
free Emin disease 5 or more years after tnelr last 


TABLE iv — RESULTS OF OPERATIVE 
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treatment Four of the recurrent cases were 
treated by radical operation and they are in 
eluded here. 

In 19 cases evidence of lymph node metastasis 
was shown on pathological examination Four of 
these (21 per cent) are included as cures in Table 
TV Chm cal estimate of lymph node Involvement 
was extremely inaccurate Thus positive patho- 
logical nodes were found in 5 of 30 cases in which 
the patients’ lymph nodes were not demonstrable 
clinically On the other hand, clinically enlarged 
nodes were found in 24 cases but they proved to 
be involved in cancer in only 14 cases by micro- 
scopic examination It is noteworthy that In only 
1 of the 4 cured cases with positive pathological 
metastasis was clinical evidence of metastasis 
demonstrated This fallibility of clinical estimate 
is in large part responsible for the rather low per 
centage of cures following local operations. In 
many instances the general condition of the pa 
tient does not warrant radical neck dissection. 
However, Table V demonstrates the desirability 
of neck dissection whenever it is possible. 

TABLE V — NECK DISSECTION 

Nwober Cam Ptr tt*l 

Local occTLtktfi if o 

IUOm! oprotVm {»&* »ot urrolmlj tj 8 jj 

opa-*ti»n (»*•<■ urolrrd) >o 4 * 

op*ritioo»— tuUl u if || 

Operative fatalities accounted for the death of 
q patients in this operative aeries. These"'deaths 
followed the local intra-oral operations and in no 
case followed neck dissection. 


TABLE VL —CAUSES OT DEATH IN JTVE 
FATALITIES 

Location ad Dim*** Opinion C«t»* ol cWtfc 
To«ju* Txddom 
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Radiation treatment About half of the patients 
in the operative senes received some radiation 
therapy, usually in the form of postoperative 
prophylactic \ ray therapy This consisted as a 
rule in two or three treatments given a few days 
after operation over the neck area. Ten of the 
patients wbo had some form of radiation in addi- 
tion to operation are still living Careful analysts 
of the treatment they received makes it appear 
doubtful whether the radiation influenced the 
outcome in any way In many of the inoperable 
cases and most of the recurrent cases the patients 
were treated with radiation, in the form of radon 
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iced Implants to the local p r oce ss arwl "V-ray 
therapy to the neck. None of the cues treated 
ezduilTely with radiation b alive. It b undoubt 
edly true that radiation «u a desirable palliative 
In the series, and that lives were prolonged by its 
use but It »eeinj equally true that there were no 
cures doe to radiation as employed m this group. 

PalJtcie{ical of moJi^nancy Pathological 
specimens were graded according to the degree 
of malignancy In <1 Instances . Two patients pre 
tented multiple lesions of different grades of 
mahgnancy There appears to be a very dose 
correlation between the grade of malignancy and 
the prognosis. 


TABLE \TL — INDEX 01 UALICWANCV 



If the cases with proved cervical metastases 
are analysed as to the degree of malignancy it is 
foond that 3 cases were Grade I and 4 were 


Grade IL Two cases in each group were cured 
by operation. Thus a low grade of malignancy of 
the primary growth does not carry any exemp- 
tion from, cervical node metastasis. Ihecnrahfirty 
of cases with low grades of malignancy should en- 
courage more frequent neck dissection in this 
group On the other hand, if the grade of malig- 
nancy of the primary growth is high. It Is doubtful 
If neck dissection Is worth while. 

t miuit r 

There woe 109 cases of cancer of the buccal 
mucosa admitted to thejMsssschnsetts General 
Hospital in the yean 1914-1926. End-results are 
known in 83 patients erf whom 66 were operable. 
Fire year cures were obtained In 11 cases (xt per 
cent) It b unlikely that radiation contributed 
to tne c u res in thb series. Radiation s eems of 
definite b enefi t as a palliative In r e cur rent and 
inoperable cases. There see ms to be definite cor 
relation between the grade of malignancy and the 
prognosis. 
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THE STATUS OF “BILLROTH NO 1“ 
IN THE SURGERY OF 
STOMACH AND DUODENUM 

T HE restoration of gastrointestinal con 
tfnulty following gastric resection al 
ways is a problem to the surgeon 
Whatever the method used, there are certain 
general objectives which must be attained to 
as great an extent as possible, the most un 
portant oi these ore safety of operation, good 
function and protection against recurrence of 
the disease for which the operation was done 
The Billroth II principle has deservedly 
won wide popularity and fn the present state 
of knowledge probably will be the usual 
method of choice for restoring continuity after 
res cctwn In the development of the various 
modifications of the Billroth II procedure, 
however, the fact has been somewhat over 
looked, In this country at least, that the Bill 
^th I procedure, by which gastro-intestmal 
continuity is re-established by uniting the 
itomach to the duodenum by end to-end anas- 
tomosis has become an operation, which, be- 
cause of greater skill both in technique and 
Section of cases, under certain circumstances 


Is superior to those procedures by which the 
stomach is united to the jejunum 

The assumption that physiological function 
more nearly approximates normal after the 
Billroth I procedure than following those 
operations which unite stomach to jejunum 
is correct at least m theory Horsley and 
others have drawn attention to the advantage 
of the Billroth I method from this standpoint, 
and the suggestion of Horsley that continuity 
be re-established by approximation of the 
lesser curvature of the stomach to the superior 
border of the duodenum, rather than the 
greater curvature to the inferior border of the 
duodenum is an example of the physiological 
approach to such an operation In clinical 
experience however, it has been shown that 
satisfactory function from every standpoint 
may be obtained by those operations which 
unite stomach and jejunum, and since a com 
partitive study of functional end results shows 
no superiority in this respect of the Billroth I 
over the Billroth II operation, the chief reason 
for selecting the former method is the presence 
of certain conditions that apparently give rise 
to some objection to uniting stomach to jeju 
cum 

Gastnc resection has become an established 
procedure for both gastnc and duodenal ulcer, 
but it is only when this operation is wisely 
applied that the best results are obtained, 
both in respect to cure of the disease and low 
mortality rate In the surgical treatment of 
gastric ulcers, it has been conclusively shown, 
that the danger of jejunal ulceration, follow- 
ing anastomosis of the stomach to the jeju- 
num, whether or not gastnc resection has 
been done is so insignificant that an} method 
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of restoring continuity in order to avoid the 
use of the jejunum has no particular purpose. 
Therefore, there is no advantage on this score 
of the Billroth I operation m cases of gastric 
ulcer and since the functional results with 
the Billroth II procedure, or with one of its 
modifications, are so excellent, this latter type 
of operation should be looked on as the opera 
tion of choke In these cases. 

For duodenal ulcer gastric resection ocva 
sionally Is dearly indicated although its place 
in this disease Is not well defined as yet be 
cause so many factors must be weighed be- 
fore an operation of such extent Is warranted. 
There is one group of cases, however in which 
partial duodenectomy and gastric resection is 
the operation of choice namely those in 
which serious and repeated harmorrhages have 
been the sole reason for carrying out surgical 
treatment. It is only in a certain percentage 
of this group however that resection Is justi- 
fiable because of the risk entailed in dissect 
Ing out and removing that portion of the 
duodenum in which the lesion or lesions, have 
developed. It Is exceedingly fortunate that 
inflammatory processes of the duodenum as 
a rule are confined to an accessible portion of 
the bowel and increasing experience shows 
that even in apparently irremovable lesions, 
the segment often may be safely mobihxed 
and removed. When the Billroth I operation 
can be done with safety In so far aa the 
mechanics of the procedure are concerned 
restoration of the continuity of stomach and 
duodenum has definite superiority for the 
reason that with gastrojejunostomy there is 
the possibility small though it is of jejunal 
ulceration whether or not r es e ct i on has been 
done. Again while the incidence of recur 
rence of ulceration after the BiDroth I opera 
tion is low as has been established by Euro- 
pean observers, there Is the added advantage 
that if it does occur, further surgical treat 


ment la not so difficult as it becomes when the 
jejunum is the cte of the recurrence. 

In gastric cardnoma the Billroth I opera 
tion has very definite disadvantages m spite 
of the fact that the operation often can be 
performed more readily for this disease than 
for any other condition since the duodenum 
usually is mobile and is not involved in any 
inflammatory process. Experience has shown 
however that if recurrence of malignancy 
does take place it may either by directly 
involving the anastomosis or indirectly from 
extragastnc extension produce an obstruc 
tion which in some instances has required 
secondary operation On the other hand, 
when the Billroth II procedure is used for 
gastric cardnoma, should recurrence take 
place m the retrod oodenal lymph nodes and 
tissues, there is very rarely any Interference 
with gastric function and the patient a spared 
the distress of gastric obstruction. 

Probably the most important circumstances 
under which the Billroth I operation can be 
applied are represented by those cases k 
which recurrence of ulceration or mechanical 
difficulty has developed following gastroje- 
junostamv either with or without resection. 
In the surgical care of jejunal ulceration, alter 
disconnection of the gas tro jejunal stoma, 
which must always be done, the advantage* 
of re-establishment of gastroduodenal con- 
tinuity rather than gastro jejunal continuity 
are readily apparent. This advantage is *e 
cored when only gastro-enterostomy has been 
previously done for then the original koon 
in the duodenum usually can be erased satis- 
factorily and the pyloric outlet reconstructed. 
If partial gastric and duodenal resect km b 
indicated after disconnecting the gastro- 
enteric stoma, the remaining portion of the 
stomach can be re-tmited to the duodenum 
if necessary to the second portion of the duo- 
denum, below the site of scarring of the pri 
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mary lesion The more serious and com pi 1 
cated the situation such a situation as is seen 
for example in those cases in which because 
of repeated recurrence of ulceration repeated 
resections have been done with utilization in 
each instance of the jejunum, the greater be 
comes the advantage of re- uni ting stomach 
to duodenum The spectacular results which 
follow such an operation under these orcum 
stances are a striking example of what mod 
em surgery may accomplish in the solution 
of difficult surgical problems 

There occasionally also are encountered 
those cases m which because of malfunction 
of a posterior gastro-entenc stoma, second 
posterior or anterior gastro-enterostomy has 
been done without much, if any relief of 
stasis In such cases gastric dilatation and 
atony have been found so marked that the 
best procedure is disconnection of both gastro- 
entenc stomas, resection of the portion of the 
stomach on which they had been made and 
anastomosis of the remainder of the stomach 
to the duodenum 

Although the advantages of the BUlroth I 
operation are clearly apparent under certain 
circumstances, and although it has been 
shown that when properly selected it is an 
operation that is as safe as any other method 
of resection, it should be emphasized that 
technically this procedure usually is more dif 
hcult, or at least Invites more nsk than the 
BUlroth II procedure or any of its modifies 
bona. There are, however, man) variations 
in the method of its accomplishment to avoid 
these difficulties and risks the more important 
of which are closure of a portion of the end 
of the stomach before the anastomosis is made 
puckering of the end of the stomach to de- 
Crcasc its perimeter splitting the anterior "wall 
of the duodenum to increase its perimeter 
finally the very important method of 
utilizing the second portion of the duodenum 


as described by Tinney and von Haberer 
The results of the Billroth I operation are 
so gratifying that in the solution of some 
especially complicated problems met in gastnc 
surgery the operation is worthy of more ex 
tensive employment in America than is ac- 
corded it at present Donald C Baltour. 

BEGIN AT HOME 

E VERYONE who has made a study of 
the cancer problem appears to agree 
that cancer can be cured in a very 
high percentage of cases if diagnosed and 
treated in an early stage Most cancers are 
not seen earl) However the histones of pa 
dents with far advanced lesions indicate that 
in many m stances the delay in diagnosis must 
be charged to the medical attendant who 
failed to make an adequate exanunadon or to 
appreciate the significance of suggestive symp- 
toms or lesions Such observations should 
impress us with the importance of interim e 
education of the medical profession in our 
attack on the cancer problem, we must begin 
at home 

Early cancer does not produce symptoms 
and early diagnosis is possible only through 
careful periodic medical examinations While 
certain lesions deep within the body ma> not 
be found b> an) of our present methods until 
well advanced, there is little excuse for fall 
ure of a physician to diagnose a lesion of the 
tongue lip breast cervix or skin during a 
carefully made physical examination Most 
cancers on the accessible portions of the body 
can be cured if diagnosed early and then 
properl) treated Realization of this ideal de 
pends on the development of careful periodic 
health examinations. 

Medical practice is gradually changing and 
it is now recognized that the physician of the 
future will devote much more of his efforts 
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toward keeping his clientele healthy Thu* 
far there U no standard to guide us and 
everyone has a different Idea regarding the 
minimum requirement* which may make a 
periodic health examination worth while Ob- 
viously standard* must be baaed on expe 
nence An adequate physical examination 
requires that clothing be removed There 
should ty nC difference of opinion regarding 
the of the common teats such as palpa 
tiop ‘auscultation percussion and inspection 
including cervix uteri Blood pressure weight 
and urinalysis are commonly accepted b> In 
*u ranee companies as an Important port of a 
medical examination and these tests should 
become a part of every office record I) if 
ferent opinions will be found regarding the 
routine use of other laboratory tests but it is 
believed that a complete blood count is de 
sirable and a determination of the basal 
metabolic rate is important for a considerable 
portion of the population If used routinely 
oil of t h ese tests could be furnished at a rela 
tivdv low cost to each patient- When it comes 
to special examinations which require con 


siderabJe time and expensive equipment the 
cost appears to be too great for consideration 
of routine use in a periodic medical examim 
tion and for tbe present these should be 
limited to the Individuals who are found to 
have symptoms or physical findings which in 
dicate the need for special testa. It ts realized 
that even with all of our present methods 
perfect diagnosis Is not possible 

“Begin at home should be the slogan of 
the medical profession in a campaign to edu 
cate the laity to appreciate the value of 
periodic examinations Begin at home b} 
preparing ooreelves to make a type of ex 
amination which will be of real value to the 
families who look to us for medical guidance 
Begin at hom e by having regular examinations 
of ourselves and our immediate families How 
many of us have been doing this in the past? 
Gradually we wfE be able to demonstrate tbe 
value of tbe periodic medical examination* to 
other* and Incidentally many of the profession 
will have a variety of conditions diagnosed 
before they became senoas Let us begin at 
home Cam, Hekxy Dtvo. 






MASTER SURGEONS OF AMERICA 


PAUL YOER TUPPER 

AS one of the youngest in the large family of the Rev Henry Allen and 
/-\ Nancy (Boyce) Tuppcr and of evident Scotch Irish English stock Paul 
Yoer Tupper was bom m Washington Georgia on March i 1858 His 
father was a Baptist minister whose calling took him also to South Carolina and 
to Richmond Virginia In the latter aty the adolescent young man attended 
Norwood High School and Richmond College 

In 1878 he matriculated m Hospital Medical College at Louisville Kentucky 
(later the Medical Department of the University of Louisville) from which school 
he graduated m 1880 Throughout the following year he functioned as interne 
in the Louisville City Hospital, then m the same capacity in the Forest Hill 
Lying In Hospital Resigning from the latter and also return mg a commission 
in the Medical Corps of the United States Navy he came to St Louis in 1881 
Soon after finding a location for an office he was honored by the late Dr L 
Ch Boishnicre who called to welcome a newcomer Probably through the fnend 
ship of Dr Boislmiere, he became assistant to Prof Elisha H Gregory, who was 
then at the height of his eminent career as a surgeon As chief surgeon of 
St Louis Mullanphy Hospital Dr Gregory’ had a vast amount of clinical ma 
tenal at his command which gave the young Tupper exceptional opportunity 
for thorough tram in g in clinical surgery The association with the brilliant Dr 
Norman Bruce Carson also surgeon to Mullanphy Hospital was a considerable 
additional advantage During these years he divided his time between the 
services of his chief and a growing private practice still he took the advice of 
Dr Gregory and spent much time in the dissecting room In 1887 he was ap- 
pointed instructor in practical anatomy at the SL Louis Medical College, and 
was promoted to professor of descriptive anatomy in 1890 Nine years later the 
St Louis Medical College united with the Missouri Medical College and became 
the Medical School of Washington University Dr Tupper held the chair of 
applied anatomy and operative surgery in this noted school until he voluntarily 
retired in 1933 as emeritus professor of surgery 

During his more mature years he endeavored to confine his professional 
activity to patients at the Missouri Baptist Sanitarium and St Luke’s Hospital 
He was surgeon to both of these institutions and honorarv consulting surgeon 
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to the Jewish, Bethcsda and St. John > Hospitals. He was the foremost and 
most dependable surgical consultant of the middle section of the Mississippi 
\ alley conservatively cautious or boldly radical according to conditions. His 
calm and dear judgment was a combination of accumulated scientific facts and 
that perfect behavior in the sick room which is Sir William Oiler s cEquan 
imitas. The latter s keen sense of humor also found almost an exact counterpart 
in the ever ready kind pleasantly of Dr Tupper Patient b and colleagues soon 
felt that he could descend or rise to the level of any honest and worth} member 
of the human race Nevertheless with all his graceful courtesy toward decency 
and uprightness as becomes a gentleman of typical southern culture he never 
tolerated rude discourtesy or even a semblance of dishonest dealings. Then as 
a rule perhaps following the wisdom and example of Socrates his criticism or 
anger was expressed by sparing of speech or absolute silence. 

A decade or so before the turn of the century it was customary for recognised 
surgeons in St Louis to attend some patients nghtly belonging to a general prac 
titioner Dr Tupper was among the first to limit his practice to distinctly surgi 
cal cases. He attracted promising young men who were encouraged and inspired 
by his outstanding surgical abfbty and his sympathetic cheerfulness toward all 
mankind As such a man he was actually immune to malpractice suits 

With him a major operation was a sacred trust He always considered the 
patient s welfare and never spared himself Each evening he would make the 
rounds of the hospitals. On February i 1938 shortly after returning from this 
regular tnp and when preparing to retire for the night, he suddenly exchanged 
life for death having been privileged to remain actively at work until the very 
end A blessed reward for a true aristocrat! 

In 1890 be was married to Miss Marie Papin Motes. His widow and one son 
Mr Gregory Tupper survived him. 

He wrote a moderate number ot papers and otheT articles upoa venous ana 
torn! cal and surgical subjects, but modestly withheld much of his valuable ex 
perience from publishers and printers While this might be deemed a fanlt it 
was certainly counterbalanced by his many singularly noble attributes. How 
aver well his wide scientific knowledge and operative skill were recognlied by his 
pupils associates, and patients he faded to attain a wefl merited prominence, 
became he wrote little. This however was of his own choosing He also had a 
peculiar knack of avoiding office in local and general medical and surgical organ! 
rations. StiH when an appointment came to him be did more than his duty 

Unostentatious devotion to professional service, coupled with an extremely 
rational estimate of all newer d velopments upon a background of thoroughly 
established fundamental principles and studiously acquired ability embodies the 
highest virtues within the domain of the healing art Measured by this yard- 
stick, Dr Paul Y Tupper was an ideal surgeon Robeet E. ScnxtnrmL 



EARLY AMERICAN HOSPITALS 


A SHORT HISTORY OF THE MASSACHUSETTS GENERAL HOSPITAL 

JAMES C. WHITE M D F \ CS Borrcc* 

Frora .bt Etfl-ol Sf r » kx» at Tb« Mmichmcttt Gcsera] Ho»pIt»I 


I N 1810 Massachusetts possessed no hospital 
for the nek or asylum for the insane although 
such institutions already existed in Phi la 
ddphia and New York. It was the inhuman 
treatment of the insane rather than the inade- 
quate care of the sick, which led the Rev John 
Bartlett, at that time Chaplain to the Almshouse 
at Boston, to write fifteen to twenty five billets 
addressed to »ome of the wealthiest and most re- 
spectable gentlemen of Boston requesting them 
to meet to take into consideration the importance 
of adopting tome measures for the establishment 
of a Hospital for the Insane Among these gentle 
men were Dr* John C Warren and Tames Jack 
son whom August, 1 810 sent out a circular letter 
which has come to be regarded as the corner 
atone of this institution. The letter is too long to 
be reproduced In full, yet some of its phrases arc 
too good not to quote 

Boitcm, AuffuJt to 1810. 

Sr— It hu appeared re ry desirable to a number of 
rcH*ctahie gentlemen, that a hoapital for the reception of 
mnatln 1 and other ilck peraoo* abould be eatabbihed Id 
U m town. It b onneceaaiy to urge the truth and impor 
raoce ert these sentiroenta to those who are already in the 
bawt of cherishing than, — to those who indulge In the true 
unury of wealth the pleasures of charity 
roe relief to be afforded to the poor In a country aa rich 
*b«ild perhapa be measured only by their necea- 
A man may have lodging, but it b deficient in 
authcae advantage* which are requisite to the aki. 

** aufferi from the want of that first requisite in 
[*3®' * kind and ilriUtii nurse. In a weB regulated 
“°W"taI, the lick would find a comforts!) la lodging in a 
« ulj ttonpm d atmoaphere would reed re the food bat 
w Jf '■‘Boua iltnatiota and would be attended 

rj sod dboeet n tinea, under the directions of a 

In additkm to what has already been stated there are a 
collateral advantages that would attend the 
of a hoapital in this place. These are the 
JlTt, "* * or acquiring knowledge, which It would give to 
. °f the medical school established In this town. 

b an institution absolutely essential to a medical 
* nc ' which would afford relief and comfort to 

UcSfi wWasI pt*n *n curW oat by the Wd h s of tba 

■*— i * crt> * tb* Ck-uia Rrre t> Bowimlk. la iSoj tba 
trnuJ'T'jj ** railroads rf a i rr r l Lkk orimaltr UracUra »Ur 
*«wat,ttd tba hnOBrnm ol tfcTpS. ‘ ‘ 


SttTrky*” **e»wft»ted tba boHdiac of d* pitKtrt h*Jtknioc la 


thousands of the sick and miserable. On what other ob- 
jects can the superfluities of the rich be so well bestowed? 

Hospitals are found in all the Christian dries of the Old 
YV orid and our large dries of the Middle States have In- 
stitutions of this tort which do great honor to the liber 
ality and benevolence of their founders We flatter our 
selves that In this respect, as m all others, Boa ton may ere 
long aaaert her claim to equal praise. 

We are air very respectfully yours, your obedient 
servants, JamesJacksoc 

John C \\ arren 

The spirit of this letter emphasizing the need 
for a hospital, careful nursing of the sick, and the 
teaching value of such an institution shows the 
foresight of these two men who were to become 
its first physician and surgeon and who directed 
its growth for a period oi 20 and 36 years, re 
spectively 

In the following February (1811) a charter was 
obtained from the State Legislature and also a 
grant of land valued at about forty thousand 
dollars, on the condition that one hundred 
thousand dollars more should be raised by' inch 
vklual subscription This sum was not secured 
until 1817 In that same year a tract of land front 
mg on the Charles River was purchased for 
twenty thousand dollars and Charles Bulfinch, the 
leading architect of the a ty was employed to visit 
the hospitals of New York and Philadelphia 
B ulfin ch ■ design for a building was accepted by 
the trustees m the following year and the comer 
stone laid with oratory befitting the occasion on 
the fourth of July 1818 The original building 
was made of granite cut by the convicts in the 
State Prison and its exterior was substantially the 
same as it appears toda\ except that the east 
and west wings were only half their present length 
and the latter was flanked by the mud flats on the 
river’s edge 

As originally designed the Bulfinch building 
was capable of accommodating 60 bed patients in 
four wards which were situated in the wings. The 
ground floor was taken up with an accident room 
which served also as a dispensary for out-patients 
the laundry, and a kitchen with great open fire 
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FTf x Tbt rfiu i etti General Hoapftil rlewrd from tb* Suit Home dome hi i8jo and from a corner rd the 
yard at the pr o mt day Tba oriffnal Bolfmrh baOdlnf *bc*n little chance. Ml tha recent adcfltioc* to the hr*pital to 
tha barkjTDtmd u e bam crwatrocted or land which hai been reclaimed from tha Chariea Riser In the early ptctnro 
the McLean l HoapJta] foe the Inaaaa la aVnrn on the opporitr tide of the nrer Tbh rite hai aenr been abaedooed, 
doe to the encroachment of tba railroad yard* and the *rowtb of the dty 

place* and brick oven*. The operating room to* required an opera Uon /or afoot in the bladder In 
under the central dome and beneath It office* and preparation lor this operation the patient wa* 
a few private room*. The fttrffj attic (bettered given i jo minim* of laudanum b) rectum ( n T nr ' n ^ 
the nura e a . lent to near!} i V 4 grain* of morphine) hi* nano* 

The door* of the hoapitai opened to it* fint and feet were then tied together and two aunt 
patient on September 3 1811 — a man with ter ant* detailed to hold hi* (boulder*. The calcuhh 
trnry iyphlli*, necroii* of the nasal bone*, and wa» extracted through a perineal Incnitm. It » 
*ufFeriog primarily from overdcae* of mercury recorded that although the operation Iaited onl} 
After lingering 00 the ward* foe 8 month* with a few minute*, the patient expressed great pain 
cootlnnou* diarrbo-a nod (tomatith, he died 0/ an Lo every part." No wonder that Mr I’epy* re 
ulcerated larynx. The firrt major mrgical case corded in hi* dhr} each annlvemry 0/ the occa 
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Fig * rrepontlon* for one of the earilat operation* under ether anaathe ri a. 

W T G Morton 

G Hayward S Porkman 

S D Townteod John C barren 

J Moon \\ arrea 

Tl*r» W kmtm qaattoo whether thw IwdMAml t tb# baad ol tb* table U Dr MorUej or mother 
Indhrltkirl ir^rmna tiDf hint 


ikm on which he was cut for the atone and that 
he celebrated it with wine and playing on the 
flageolet! 

The history of the hospital during its first 25 
years is one of slow but steady growth After the 
initial grant of forty thousand dollars from the 
state its financial support came entirely from 
pnvate sources. Only a third of its patients were 
°* y* pay^E class and these contributed the 
modest sum of three dollars a week for board and 
nursing No charge was made for medical care 
a pobey which has been adhered to e\er since 
Compared to present standards it is extra or di 
nan to note the length of hospitalization of these 
, CWC8 an a\ erage penod of 81 da vs. It is 
recorded that one girl remained in the wards for 
5 years and 9 months Considering these facts, it 
£not surprising that the original capacity of 60 
^° n became inadequate This was in 
x 50 beds in 1 846 by doubling the length 
“ die wings of the Bullfinch building 
inti T? 0 Kune > Tar came the discovery of the 
innaiatlon of sulphuric ether for the prevention of 
P ai n~a lucky coincidence for the increasing num 
°* p*tients who were to be put to sleep on the 
table instead of being held there by 
leather straps and the arms of strong as- 


As for back as 1 795 a Dr Thornton in England 
had advised a patient to inhale ether vapor for a 
painful condition of the breast At this time 
and subsequently according to Beddoes, Dr 
Thornton was m the habit of administering the 
vapor of ether to his patients In Pereira s 
ifaicna Mcdica published in London in 1839 it 
was stated that the vapor of ether is inhal ed in 
spasmodic asthma, chronic catarrh whooping 
cough and to relieve the effects caused by the 
accidental inhalation of chlorine gas These 
facts were well known to Dr Charles T Jackson 
a Boston phvsiaan and chemist of great ability 
He inhaled ether vapor on several occasions to 
obtain relief from the unpleasant effects of chlo- 
rine gas and once in 1841 inhaled a sufficient quan 
tity to produce complete insensibility He also 
entertained his classes in chemlstn by its ad 
ministration to students to the stage of mild in 
toncation and applied the liquid directly to numb 
the nerve in an aching carious tooth. He had 
however discovered nothing reall\ new about the 
drug and it would seem that he had not the re 
motest conception of its universal importance ns 
in the course of the next 5 years be never made 
any further experiments or took a single step to 
have It tested in a surgical operation It remained 
for a dentist Dr William T G Morton to 
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utflfae tha previous knowledge and to develop a reputation in t along Morton • ‘Letbeon’’ was 
■aft and practical method for prolonged complete John Co lhn * Warren At the end of the opera 
ethniiatioo thereby realiiing a dream of aur tion he answered Merton a critics with the word*, 
geons from the time of Hlppocrata but one which Gentlemen this fa do humbug I The farther 
lew had ever expected to are fulfilled. It fa trials, resection 0/ a large tumor from the arm, and 
interesting to note that only 7 year* previously a few day* later an amputation of the thigh, 
the great French surgeon, Velpeau, had written were equally lucctsaful. Thus It waa democatra 
To escape pain hi surgical operations fa a ted that ether could be used with safety to produce 
chimera which we are not permitted to look for in Insensibility during any type of major rxiglcal 
our day ” procedure. Within the mat year of this discovery 

Dr Morton had been a student of Jackson* it was used In 131 operations in the hospital 
and formerly a partner of a Connecticut dentist without a single acodenL 
whose name is famous for the early use of nitrous It fa difficult for os today to understand bow 
oxide— Dr Horace Well*- In July 1846 be any controversy could have arisen over the dfa- 
practlcallj gave up Ins dental practice snH con- trim tion of honors for thl» achievement and yet 
centrated ail his energta on the problem of pro- so bitter a dispute arose between the friends of 
d urin g insensibility to pain. Dr Jackson advised Jackson and the defenders of Morton that 10 
him to try “rectified sulphuric ether” rather than 1M7 at the time of the erection of a monument 
nitrous aside, assured him of Its safety and told to the dfacovrry neither man 1 name waa m- 
him where be could purchaae a supply of the scribed on the pedestal. Dr Jackson, because 
chemically pure product but after this appears to Morton had been a pupG of his and because be 
have come to the conclusion that Morton was an had suggested to him that he try chemically pore 
unreliable character and refused to give him ether instead of nitrous aside in hfa experiments, 
further assistance or bucking Morton tried hfa fdt that be should have the chief credit for the 
experiment first on a dog, next cm himself and discovery and claimed that he had in fact made it 
finally cm September 30, extracted a tooth with- 4 year* previously The merits of the case were 
crut pain. This led up to the s ucce s sfu l demon- perhaps bat summed up by Dr Jacob Bigelow 
stratton on October 16 1846 in the old operating who waa then the leading physician on the hos- 
ronm under the dome of the BulfLnch Building pftal staff and president of the American Academy 
Morton administered the drug on a sea sponge of Arts and Sdeoca 

in a glass inhaler to a patient with a tumor under jj, ^ ^ ^ j*duco. tf ke did tW <Starm 7 
the Jaw The surgeon who was ready to stake hfa fn 1 1 *j, *« ***nrt»d, U •Undi (or tS* " 
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hurra n mhay which ha hu pe r mitted his feUow-crewtum 
to undergo Irmn the time when be muie his dbccrrery to 
the time when I>r Mortoc msde his. In charity we prefer 
to beflere that, up to the kttc period he had no definite 
DOtm of th* real power of ether in surgery having seen 
M cue of Its application In that tdence. He first made 
pirtlil experiments, and recommended, but thd not make 
deckivr ones. The last took the risk and labor necosary 
to demaratrate or disprove its e ffi cacr and, above all, the 
ufety of the proc e ss, which until this time had been be 
Bered to be dangerous to life. 

Evcntuallv the report by the trustees of the 
hospital and a special committee of Congress 
awarded the major honor to Morton- Morton 
however, through this controversy appears to 
have been actually Impoverished and never to 
have received a just recompense for his great 
achievement In surgery 

The first announcement of the discovery was 
published by Henry J Bigelow In the Boston 
Medical ana Surgical Journal of November 18, 
1846 The latter, although the youngest member 
of the surgical staff, became Morton s principal 
defender and the leading writer on anaesthesia. 
The coming of this word “anesthesia, for the 
early cumbersome phrase — 'insensibility during 
Rugical operations’ — is attributed to Oliver 
Wendell Holmes, then occupying the chairs ( the 
*ettee, ' as he preferred to tail it) of physiology 
chemistry, and anatomy at the medical school 

In a final review of the development of aruea- 
theua from our present perspective, It is but be 
Uted Justice to add the name of Dr Crawford 
r Athens, Georgia- Antedating even 

Jackson s claims to the discovery Long had ob- 
fcryed that during a senes of hilarious “ether 
frolics” hj hu office, some of his friends became so 
intoxicated by the drug that their cuts and bruises 
^cic q uite pa in les s . Making the most out of this 
observation, he had fully etherized and operated 
at least 6 patients in hu country practice 
Only Long's self-effacing character 
*na his lack of a large hospital in which to demon 
k* 3 prevented him from becoming 

jhe undisputed discoverer Unfortunately for 
p m ’ bis work remained unknown outside of 
until 1854 whereas In Mortons case, 
fhe enthusiastic backing of Dr Warren 
y® other members of the surgical staff, the 
®*tturry was broadcast over the civilized world 
a very few month*. 

tiJr5?' r y J Bigdow, who haj Just been men- 
111 connection with the ether discovery, 
J^^ame the guiding band of the hospital during 
tV J**4o Kars. The ion of Jacob Bigelow, 
9 je ^^cal staff, he graduated from 
Medical School In 1841 and completed 
IEe dical studies abroad under such famous 


masters as Pierre Louis and Sir James Paget 
Eccentric, masterful and of great personal charm 
he excelled from the beginning in whatever field 
he developed. Outside of medicine these in 
t crests were diversified to the extent of driving a 
superb pair of horses, shooting, raising monkey’s 
and fancy pigeons, playing on the drum and 
French horn sleight of hand, and renovating old 

pain ting s 

In his profession Bigelow was a technician 
pathologist, and teacher with few eouals driving 
home his surgical lectures with beautiful free hand 
drawings on the black board and dissections on 
the cadaver At a time when reduction of hip 
dislocations was attempted with the aid of block 
and tackles he worked out the key to its solution 
by scientific manipulation through flexion of the 
powerful iliofemoral or f Y” ligament which now 
bears his name. Perhaps of even greater impor 
tanec was his perfection of a hthotnte wnich 
revolutionized the current methods of treating 
stone 3 in the bladder Previous Attempts at 
htholapaxy by Civiale in France and by Clover 
and Thompson m England had been unsatisfac 
tory because their instruments were too small to 
pulverize bladder calculi and evacuation of the 
remaining dftns was far from complete. Sur 
geons did Dot dare prolong these manipulations 
with the Hthotnte for over two minutes and the 
angular fragment* of stone left behind In the 
bladder were frequently the cause of fatal com 
plications. It remained for Bigelow to show that 
the male urethra could admit a suitably thsped 
instrument as large as size 50 (French) and, with 
bis unusual skill m designing instruments^ to im- 
prove the crushing Jaw* and the evacuator so that 
all particles of the stone could be removed- Under 
these circumstances Bigelow was able to perform 
the entire operation under anesthesia at one 
sitting sometimes taking as long a* 2 hours to 
cany it out- Bigelow also Invented the first re 
volvuig nose-piece for microscopes and made 
minor improvements in almost every instrument 
In the surgical amphitheatre. 

Dr Bigelow was one of the most picturesque 
characters who have been associated with the 
hospital and without question the most auto- 
cratic. While he became the leader in the Intro- 
duct: on of ether anaesthesia at a time when he was 
the junior member of the surgical staff, he was 
later frequently in opposition to innovations. 
Thus when Dr James C. White the writer’* 
grandfather, was founding one of the first ikin 
clinks m the country ana had been promised a 
number of hospital beds, Bigelow forced the 
trustees to reverse their decision. The same con 
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oervatlsm came Into action against the proposal 
to found a hospital training school for nonet 
which was agitated In 1873 

It wtQ be remembered In connection with the 
training school that the original brochure of Drs. 
John C. b arren and Jamea Jackson had 1 treated 
the importance of krind, skilful, and discreet 
noreo.” The early naraa were untrained, under 
paid, and overworked. In spf te of these handicap* 
Borne developed a high degree of efficiency and 
tense of devotion, but others, neediest to state, 
were neither lkHful nor “discreet.” At the time of 
the Civil War there were 17 noises who were 
paid teven doHari and fifty cent* a month for 
working from five In the morning to nine thirty 
at night In 1873 * committee of Boat on women 
led by Mr*. Parkmin, wife of one of the visiting 
surgeons and a friend of Florence Nightingale, 
asked the Trustees if a training school for nurses 
might be founded at the hospital There were 
many objections on the part of both Trustees and 
hospital staff —most of all from Dr Henry Jacob 
Bigelow who asked ooe of the trustees to state 
these objections, as pofitely as possible, to Mrs. 
Parkman. This lady a very keen and witty 
woman, after listening patiently answered with 
a gleam in her eye 'Verily verily this is the hand 
of Esau, but I think I hear the voice of Hen ry 
Jacob 

Thanks to the persistency and tact of Mrs. 
Parkman* committee, a Training School far 
Nurses was organized In 1873 and permi tted to 
staff scene of the less desirable warm where the 
work was moat difficult. Bed da the actual nurs- 
ing of patients, the work included washing poul- 
tice cloths and bandages, as wall as mending 
patien ts* dothes, fm hi ring float*, and cooking 
During Its first 1 years, the school got off to 
rather a poor start, due to the lack of a competent 
head and the absence of co-operation 00 the part 
cf the staff The latter refused to aid In instruct 
log the names and stated bluntly “Put the school 
out we do not want it our farmer war was 
better ” Finally with the appointment of Mis* 
Linda Richards, the school began to show its 
capabQides. forcing the Trustees three years 
later to admit that “these women, with right 
notions of their duties, will eventually prove a 
hi i*nlng to th* «L-V of sH cLawa af the commun- 
ity £1 1893 they referred to it as ‘that admi- 
rable and soccesaful institution." 

At the time that the hospital staff were begin- 
ning to realize the value of the trained nurse. 
Lister’s application* to sui gay of Pasteur’s work 
were attracting attention m this country But 
surgeons who were accustomed to operating in 


the full regalia of stock, starched cuffs, and frock 
coat did not take kindly to operating gowns and 
a continuous saturation in a spray of cirboflc 
add. Bigelow records that he read Lister’s first 
article in 1865 and had his house surgeon, Dr 
Beach dress a couple of amputations by this new 
technique. “They did wdL But other dressings 
did well also so that the new method was aban- 
doned.” 

The complete adoption of the autism tic, and 
a few years later of the aseptic technique, 
brought about by Dr John Homans’ pioceer 
work in abdominal s ur ge ry Ovariotomy had 
been attempted in the hospital sir times between 
1830 and 1858 with a mortality of cne hundred 
per cent As a result the trustees had ruled that 
this operation should no longer be attempted In 
the hospital. Not deterred oy this ruling, Dr 
Homans took these cases outside and performed 
his first successful removal of an ovarian tumor in 
1877 undo- Lister’s carbolic add spray Tbit be 
should have lost four previous cases from sepsis 
without the spray and then had five crim e entire 
sce ce saa with Its use, made a profound Impres- 
non. A story 1 * still told of 'Unde John” start 
ing his laparotomies with the words “Now gentle- 
men, let us s’pray ” Abdominal surgery which 
had been regarded as a specialty and vigorously 
opposed by H. J Bigekm and the older members 
at the surgical staff, became established under his 
influence and a new generation of surgeons de- 
veloped under hit leadership. These Included J 
Coffins Warren, Maurice H. Richardson, Samuel 
Mbcter, and C. B Porter all of them men of unusu- 
ally striking personality Thanks to their efforts 
the period of noipftallintion of the average surgical 
adndstlan was reduced from 81 to so diys. 

The contemporary members of the medial 
staff were powers ed of equally marked Indhrdoal- 
Ities. Of theae. Reginald H. Fit* stands out be- 
cause of his anginal work on appendicitis (18S6) 
and pancreatitis (1689) Jama J Put nam , ap- 
pointed “Electridan” in 187s, because be bout 
up ooe of the first neurological dfnki In the 
coun tr y 1 and Frederick C Shattnrh for hi* i ntro- 
duction of the high caloric diet In typhoid fever 
and his i-Hrmlng »en*e of humor which was *0 
Rabelaisian in quality that na raa were required 
to remain at a respectful distance during his ward 
visits. The opening of a pathological laboratory 
under James IL Wright m 1806 led to his dis- 
covery of the blood stain which ban his name 
and to his description of the blood platelets from 
megacaiyocytesln the booe marrow Tbemodern 
system of sodal service In hospital* originated 
here in 1905 Inspired by Richard C. Cabot- 
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As one of the few large American hospitals to 
prepare for military action long before the United 
States declared war on Germany, the Massa 
chose tta General Hospital Unit was ready to take 
the field In April, 1917 Under the command of 
Ha]or F A. Wash bam, superintendent of the 
Hospital, Base Hospital No 6 sailed in July and 
took over the French Military Hospital at 
Talence, outside of Bordeaux. This institution 
m enlarged to a capacity of 5000 beds and had 
cared for 24,122 sick ana wounded by the time 
the Armistice was signed. 

The most recent original development consists 
In a new type of hospital service for people of 
moderate means. The new Baker Memorial 
Hospital is undertaking to furnish rooms and 
nursing care at cost to this group of patients. On 
Its part, the hospital staff has agreed to accept 
one hundred and fifty dollars as a maximum fee. 
To compensate for this, all possible routine work 


is taken off the surgeons' hands by a staff of 
house officers, anesthetists, and record clerks, 
and, last but not least the bill is collected by the 
hospital. Daring 1931 the average patient s 
bill amounted to one hundred sixty-six dollars, 
of which sixty dollars was paid to his physician 
This constitutes a notable experiment in hospital 
administration. 

In looking back over the development of sur 
gery in the Massachusetts General Hospital, it 
is quite evident that there have been two definite 
periods of expansion the first followed the dis- 
covery of ether in 1846, the second the establish 
ment of the aseptic operating technique in 1888 
With the recent rapid physical enlargement of 
the plant, the establishment of special dimes for 
intensive study of tumors, goiter, peripheral 
vascular disease, etc., and the full time system of 
teaching all signs point to a third period of in- 
creasing activity 
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D ORRANCE*S book 1 b truly “the operative 
story of deft palate with chaptm on etiol 
onr embryology pathology anatomy and 
speech teaming put in for cornpleteoe*a’ sake- There 
an tnnomerahlc fQustrations of instruments, pro- 
cedures, ud sature*. Tke»c da te from the beginning 
of record* and apparently include everything down 
to d*tc to that in tom* part* the reproduction of 
old cut* and old com plicated instruments make 
one feti that he b turning the pages of a rery 
old pobllcatiocL 

The author itate* the operative atory of deft 
palate b by no mean* an ea*y talk to narrate, and 
no ooe lurjeon can hare complete claim to any 
operative procedure since each method rad ted 
from the experience* of many ccmtributora whoaa 
efforts are interdependent-” TTowerra- Do nance 
baa admlrahly narrated the atory and coodenaed a 
massive Hteratorc into a single roloma that read* 
easily and make* available theae old ent* that would 
dctct be seen ebewhere unlea* one took the pain* 
the author haa. With the text for study and crrar 
4000 reference* to the literature Included, 00c would 
have MUf difficulty in establishing any procedure aa 
new and revolutionary in Idea- 
The atory b presented eompleteiv first, with food 
and bad procedure* described witnoot rrtach criti 
dim ird then the author's condnalona are given in 
a concbe, definite manner that *how a complete 
grasp of the subject, and, more than that, a thor 
oegh atndy o! the material that has been compiled 
In the chapter on “ Cccduaicm* b induded a com- 
plete description of the author’s puah-back opera 
tioo, and hb operation for complete delta. After 
reviewing literally hnndreda of Instruments dc- 
acribed to the earlier procedures, one welcome* th* 
lack o ( ffluvtratioo of instruments in thb part. The 
«n«trrmlr*i drawings, the CUnatratkin of one needle 
and the author’s reasoning are adequate, and, 
almost for the firat time, one begins to see a work 
able, definite surgical operation. 

Dorr* nee behaves that the lip thould be cloaed in 
th* first few month* over the open alveolar deft and 
the deft allowed to do*e by tne resultant bp pres- 
sure gentle molding with th* hand*, or adhesive, or 
in occasional section of the septum to the cas* of a 
badly protruded p reamflla in a double deft b per 
mlttecL He then delay* palate doiure until the 
fifth year Thb b dona with medial and backward 
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displacement of the mtreo periosteum of the hard 
palate and the entire soft palate. Thb is aceoro- 
plhhed in a two-*tage operation with a length oi 
palate arrived at that will penult complete aomre 
of the nasopharynx. 

For congenital insuffidency and partial deft*, the 
author’s push-back operation b thought to be the 
answer to the problem. The entire macoperioafeura 
b elevated and the arteries cut thb b retained to 
Its bed t* a delayed flap for < months. Thb flip b 
again elevated, the velum b looaened, the hamuha 
sectioned, and the entire palate pushed backward 
and anchored on the bony palate, and midline 
closure b done. 

Ev eryo ne in (created in deft palate surgery most 
some time or other consult thb book, or better still, 
have it available for reference, for no one could 
possibly remember all the points of "tbe story " t» 
these occupy over 400 pages of the book. 

The experienced operator might fed some doubt 
about a few statements, and a little more inform* 
tion or argument cm these points by the author 
might sav* th* b egin n er some worry For example 
Two faJriy large postoperative bole* are Illustrated 
and the statement made that they would probably 
cloae with cauterisation the septum of an eicesdreiy 
protruded columella b shown as sectioned and ship- 
lapped backward bot these septum* are tonally 
much thicker than fihrstrated sjsd ovrrfsppfaf or 
crumpling them back usually so occlude* one nos- 
tril as to cause difficulty later in dosing the palate 
th* recent work of Logan on the pc* tioo of the 
tooth buds b omitted— however to Dorrance, who 
advocates waiting until the fifth ye*r,the extra o*J e*l 
podticn of the bods earibr In BJ* will make no dlf 
ferenca no mention b made of the Ep pressure fill- 
ing to cause apportion ol the spread alreoll a* 
occasionally happens section of the posterior pah 
tine arteries b advocated without debating the 
point of pres er ving them aa b don* by many other 
operators further discussion of the section ol the 
hamulus might be of benefit, because without the 
complete section ol the aponeurosis from the pos- 
terior border of the hard palate, section of this book 
or of the tendon Itself docs not allow much displace- 
ment of the palate the Illustration* are oecewi ruy 
small because of thdr number, and the sharp oot 
lining of some ol them to bring In detail detracts in a 
few Lnitance* from the showing- two ffinstratkiis w 
operation show the completed palate and the note b 
mid* that the vdum can meet th* pharyngeal 
— thb impression I* ev*n bard to b* sure of cm loo* 
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fog at the actual patient, and there ia no explanation 
q[ the good speech that U occasionally found in a 
person whose nasopharynx obviously does not clote 
Jamm B\«m Baoww 


I N h a preface, Dr Kirschner states that the first 
volume of his work on Operaii w Surgery the 
Amen can edition of which was published in 1931 
may be considered as a unit in itself Thia is true 
also of the second volume 1 which has just come to 
hand. Few surgeons possess the ability to describe 
their work and their observations in such simple 
and ffluminating terms. His description of his 
operative technique and of the anatomical relations 
<w the various organa It tet forth in a most compre 
henrirc and interesting manner Each chapter u 
complete in itself and possesses the interest of a lec 
turn on that subject. No superfluous words are 
used, yet nothing is omitted that has a bearing on 
the condition involved. 

Dr Ravdln t translation Is a masterpiece The 
nnwtekhness of a literal translation from the Ger 
man has been entirely avoided and bis personal 
comments scattered throughout the book add to the 
interest of the text. There are almost four hundred 
beautifully drawn illustrations mostly colored 
which supplement the darky of the work There it 
in excellent Index. 

Both author and translator should be congrata 
uted on this volume which shows the result of 
many hours of painstaking and meticulous care In 
preparation and translation. Undoubtedly it wili 
be a valuable addition to the library of many sur 
guns and will afford interesting as well as Instruc 
trre reading, Wttixut A. Hxkdsjcx*. 


TBE book Surgery of ikt Tier ax* constitutes one 
of a series of mcxlern surgical monographs pub- 
lished in England by G Gordon Taylor Aa its 
otic would indicate ft covers surgery of the chest, 
j inf* ^ structure and of the organs lying 
sithtn. The first few chapters are devoted to such 
tradi mentals as anatomy physiology general pric 
aptes of treatment, and anjeathesia. The chapter on 
Diagnosis dwells chiefly with the use of X ray 
The book is well illustrated by diagrams and 
orawiDgs, and In many instances the author has 
1°**” w ,°f some of the beantifuBy colored fflus- 
vatwos which appeared in Stuerbruch s Ckirttrgu 
A bibliography Is appended, 
in has a remarkable aptitude in couch 

i * thoughts in the fewest number of words. He 
an excellent writer and the readers will be delighted 
to 1 ms 1 method of exposition Aa far as the subject 
ter is concerned, it Is well covered and current 
“tenons on various controversial matters are 
^mcQ—thc author drawing from his own expe 
t &y 11 ! 1 tgsatnr not Amxmxx SUmnt. Sr Dr Jtcrt' 
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rience In some cases The book should be of interest 
to the internist who has to deal with thoracic cases 
and to the surgeon who is occasionally called upon 
to perforin these operations. The book naturally 
cannot be romparea to Sauerbruch s Cktntrnt der 
Bnuiorga nt or the two volume LiUienthal t Thoracic 
Surgery nor is it fair to do so as the book makes no 
pretense of covering the subject in such a thorough 
manner For just this reason the book should be 
very popular because us appeal wfB he to that large 
group of physicians who are interested in the tre 
menaous progress being made in thoracic surgery 
but who have neither the time nor Inclination to 
go into it as a specialty Halve B Berness 

T HE textbook? on neurology by Brain is adialr 
ably fitted to the needs of student and practi 
tioner Fundamental facts of anatomy and pnysiol 
ogy which are essential to the undemanding of dis- 
ordered functions are treated in the first rsi pages 
in an unusually clear manner Farther details of 
the same sort are added where needed as in the sec 
dons on cranial nerves, peripheral nerves and spinal 
cord The clinical sections are planned in what the 
author feels is the most practical, if not always the 
most logical arrangement. The order and arrange 
ment are such aa to reduce to a minimum confusion 
in the mind of the struggling beginner Great care in 
preparation is evident throughout the books and 
there are remarkably few errors or misprints. A 
few rights and lefts need revision in the section 
on methods of stimulating the labyrinth. The fre 
quent cross references and the heavy type headings 
under each disease greatly add to the book b use 
fulness. The author stresses the “predominant 
Importance of psychological factors in causation 
of the neuroses and gives only such discussion of 
psychological theory aa is necessary to explain the 
genesis of neurotic symptoms and the basis of a 
psychotherapy which is within the scope of the 
physician who is not a psychological specialist." 
More iliustrationa especially in the clinical aections 
would be welcomed. A very full up to date blbliog 
raphy by subjects is given at the end of the volume. 
The usual high standard of the publishers haa been 
maintained in material and appearance. This text 
should gain much use and popularity In America. 

Jonx Favox. 

T HE writings of Professor Harington on the thy 
rold gland are of first importance to all students 
of this and the more comprehensive field of endo- 
crine physiology The present publication 4 is a 
scholarly review of thyroid disease and physiology 
with a detailed exposition of the chemistry of thy 
roid rub sis nets. The author has established the 
formula for thyroxine, synthesised it, demonstrated 

(Dnum or m V uv oc l Svrroc. By W 1 IA, 

D.M. F-R-CT (tend l Loodem 0*fo*d Csfrmtty Pro*, 

^^Tmx Trtxxo Cuw Ir* Otsutmrr a-jo Pjrmouwr Or CUrte* 
Rotert HxrWtte. UA, PtLD rjL*. Lo«*wi Word Vnhwlty 
Pros. 'MI 
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the physiological activity ol the manufactured prod 
net, arid proved the presence of the associated nb- 
stance, dEodotjToiine In the parent protein. The 
chemical procedures o*ed In tm» work m set foTth 
explicitly In aeveral chapters. One imagines that 
the ahlHty to nuke such pcoretas rests m part on 
exhaustive historical wholsrsnlp and the intimate 
acquaintance with rhe cv rm «nH falLnxta of 
formal time*, together with the ability to anaiyae 
tbe processes of sucres* or failure- In addition to Its 
importance fox the physiological chcmlat, the 
Hinlrlsn and physiologist will End much Informa 
tire material m the dxscussionj of thyroid disease 
and physiology In thb book. 

The first three chapters on history eajly chem- 
istry and goiter arc preeminent for their presents 
toon of the historical progress of knowledge in theae 
fields- Many reader! may not appreciate the Latin 
quotations bat all will be entertained and instruct 
ed by the account of the uac of calcined sponge for 
broochocele In England In the 18th century In thh 
it ary Doctor Bate, wbo had a daughter sufftrlng 
from goiter disclosed tbe prescription to tbe a poth 
ecarr wboae apprentice transferred It to Ml Broc 
hunt wbo discovered It to Doctor Jcoes wboae orig- 
inal rrdpe and preacriptlon are given in complete 
detail 

Such detailed itndy of historical material la of real 
value for tha reasons stated above The biochemical 
aspects of Graves disease are finally considered and 
the direction of further studies on the subject lug 
gested. This monograph enriches the scientific Kt 
eratnre of medicine, physiology and chemktxy 

Pam. Sixaa. 

npHE first edition of GcOborn's Gy*sc*Un f*r 
A /farm* appeared in igjo. Tbe demand for a 
secood edition within j year* bespeaks tbs appeal, 
popularity and usefulness of this textbook which 
was written to meat the rerruiremenU of itedent 
n arses. Undoobtedly It has ndped to c emen t tha 
profrasWiil reiarirmi of nurse and doctor thereby 
Insuring intaIHgent nursing serrica for gynecological 
patients. 

A thorough revision, an increase in the number of 
Illustrations and the addition of chapters on "Con- 
stitution" and “The Endocrine System are tha 
outstanding changes in this new edition. The ctrra- 
b«r of questions after each chapter hai been in- 
creased they will peon helpful to the student In 
Identifying and remembering the salient features of 
each topic as ahe reads It 

Tbe reviewer wishes to congratulate the author cm 
his masterful, but condee, presentation of tha sub- 
ject and ia pleased to recommend GeUbom a Gjnt- 
ctlcp f*r Nxrtts both to teacher* and students. 
Many training schools would make a wise choice by 
adopting It as their preferred text in gynecology 
Grown H. Gaamraa. 

-■s?aa.tr st 
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T N the Introduction of hi* book* Van der Spek pre 
A sents an historical survey of the development of 
oar knowledge concerning sarcoma of bone. Etio- 
logical factora are discussed with special emphasis 
upon the evidence for and against tbe etiokgka] 
relationship of trauma to the origin of osteogenic 
sarcoma. The claadfkatioc of the booe registry is 
discussed. The chapters on sy m t ocaot oiogy diag- 
noais, prognosis, and treatment form a critical review 
of the literature upon the subject. A review of the 
titer* tore indicates dearly that anaerratiTt surgical 
procedure*, Le_ local resections, hare not proved to 
oe of value. Tbe primary mortality b alw higher 
with conservative than with radical operative 
methods, bloat authorities arc agreed that cm 
serr*tiva surgical treatment should be rejected. 
Certain authors, boa ever still behere that there b a 
definite field for local resection in selected cases. 
The results obtained by Professor Noordenba* seem 
to favor disarticulation as against amputati®. In 
7 cases of sarcoma of the tibia, 3 were treated by 
disarticulation and arc II ring whereas only I of 4 
treated by amputation b alive. It b of Interest to 
note that of 7 patients suffering from osteogenic 
sarto ms of long booes wbo are bring and free of 
disease, 4 were treated by disarti c u l a ti o n . The 
author draws the following condurions regarding 
the surgical treatment of osteogenic sarcoma 1 (1) 
curetting and resection are to be rejected (t) ampu- 
tation is Justifiable though not desirable, especially 
If it can be done through the bone, proximal to the 
Joint between It and the Involved bone (j) dkartlcu- 
lation at the hip for oat eugenic wreoma of the lower 
limb and foreouuter amputation for almflar tumors 
of the upper Kmb must be considered as the best 
surgical treatment in oatcogenlc sarcomata of the 
long bones. 

fte author re p or ts 4s cases of oateogenic aarcoena 
and 9 cases of giant cell tumor of bone 

Concerning the treatment of giant cell tumor* the 
author advises resection and, if nece**uy amputa- 
tion In prderenca to curettage. 

The author mentions bat dbmlsaes hghtiy tbs 
Important results of radiation of giant cell tumor* 
that have been accomplished In various American 
and European radiological centers, notahly the 
Memorial Hospital, New York, and the Curie In- 
stitute In Paris. Max Cunxa. 

T HE authors express tbe hope tint tbrfx volume* 
may fill a gap m medical literature between cr 
thopedka and neurology Clarity on each subj ect a 
essential in the treatment of paralysis in chJjdrr* 
and thl« book makes a real contribution to reefa* 
synthesis. It b presented In three sections. Tb* 
first consider* the phyalolocy of movements, 3oca 
tion of lesions cansing paralysis, the etiology of t hes e 
l esions and tbe diagnostic significance of phyocw 
signs. The second section describes tha 19 ctmiS- 
•CNr Cairo 
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bon* or fro tip* of disorder most frequently encoun 
tend. Id the list part general line* of treatment and 
tome.de tilled account of phytotherapy ace given. 
Chip tea on rest, manage, electricity, re-education 
hydrotherapy, splints, treatment of contractures, 
and a Dan-technical discuseion of operative proce- 
dure* mate up tin section Case histones are used 
freely There are many excellent diagram* and 
photograph*. The pediatrician, orthopedist, and 
Dturak-gixt will especially appreciate tin* clean cut 
presentation of an overlapping field of work. 

John Favrcu 

'T'HE fiat part of the second half of the fourth 
I volume of Stoeckel a Hand buck dtr GynatkdojW 
derate* seven hundred page* to the roentgen treat 
meut of benign gynecological disease*. This volume 
a in keeping with other volume* of this monumental 
work which have been previously reviewed It b 
encyclopedic in character and Include* a bibliogra 
phy of 75 page*. 

Wint* and Wlttenblch, the author* of tha vol 
ume, hare included all of the world literature on 
thi* and allied subject*. They have made the work 
cumbersome by virtue of the fact that it l* *o all 
isdimre. 

The aection on the methods of technJoue of roent 
f® therapy includes the method of almost every 
well known clinic the world over It would be much 
more practical and usable if the rather tiring and 
nwnotonou* description* of the many discarded and 
"J^ted methods were not included. Thi* same 
chtirifin bold* for the section* on rHnin d lndica 
uon* the treatment of inflammatory gynecological 
conditio nj and that on superficial therapy The 
attempt to make each section historically complete 
puke* the volume too ponderous for practical use — 
in tact too ponderous even for the purpose of this 
eot i j e let of books vis. encyclopedic 

Rslth A. Re* 

T'HE publication of a monograph to denote the 
progress and the outstanding features developed 
tn tne lacnce of radiology from the date of Roent 
E?i , -r K ?^ er y 10 prcaoiti became one of the 
F?j ectl °i iho First American Congress of Radiology 
rec ently in Chicago 1 The author* of the volume 
16 leaders in American radiology 
ice tat two chapters are devoted to the discovery 
mentgen ray* and radium, with interesting in 
“umt* in the lives of these pioneers Due credit b 
certs ; and Lenard and many other* a* well as 
^querd, for their early work which led up to the 
very of X ray and radium. Following Roent 

• Unouncement of a new kind of ray’ pbyil 
anrl f°r ncer * immediately became interested 
soon it* application to medidne was realized 

t* Orjuttouwi*. BfiW hy W UsxtktL 
*o*rioiTT»»7. •JL 0 *' |T *“ “U — *u»tx m cYx*xiDu?ci»amr 
f > o j , , “ ap- — Ora BrUAjrDtrro dci ctrTAirtora 
*r U- Wl*tj ud F Wixt^Wc* ilmdck: J T 

C, -^ l cSS r' ^^ aoCrT EdlUd by Otto GWt 
lot*. 


In Amenca credit for obtaining the first radio gram 
probably belonp to Professor hi I Pup in of Co- 
lombia University although Edison began work on 
the day of the announcement of Roentgen’s work, 
followed shortly by numerous widespread reports 
of the su ccessf ul production of radiogram* The 
application of the new discovery to medical and 
surgical diagnosis, as well as therapy, opened up an 
entirely new field. Employed at first for the demon 
rtratlon of bones and certain foreign bodies, the 
X ray was soon found useful in many other phases of 
diagnosis. 

The physics of X ray b well presented (including 
the lubjects of X ray spectra. Intensity absorption 
scattering ionization and fluoroscopy) The de 
velopment of roentgen ray apparatus beginning 
with that used by Roentgen provides an in t ere* ting 
chapter, as does the development of tubes, the first 
being a gas tube as used by Crookes. In the develop- 
ment of recording media and screens, the work of 
George Eastman Thomas Edison and Dr Herbert 
Thlelkeld Edwards and of Cari Patterson b out 
standing 

The importance of roentgen ray dosage was 
realized by the pioneers and numerous methods of 
determination were used which culminated In the 
adoption of the international unit to be designated 
by r by the Second International Congress of 
Radiology at Stockholm in 1938 

A difficult rble, indeed is that of tracing the 
progress of radiological diagnosis from the first 
reported radiogram in the United States to the 
present time. Due credit b given the pioneers and 
their followers, both m the United States and else- 
where, in the various fields of them endeavor 

The various wars and later the World War pro- 
duced a new phase of radiology — that of military 
roentgenology The portable apparatus, refined 
technique in foreign body localization are products 
of thb branch. 

The importance of the roentgen ray in therapy was 
realised early by the pioneers, in fact as soon as »kin 
reactions were observed As early as January 39 
1896 E H Grubbe of Chicago applied the x new 
ray in a case of carcinoma of the breast. The road 
of the roentgen therapUt ha* not been a smooth 
road He has met many foflures but hb successes 
have spurred him onward until today roentgen 
therapy b a most valuable adjunct in the field of 
therapy 

The progress In the field of radiology was accnm 
periled by a similar progress in the use of radium, 
which began with its discovery in 1898 by the 
Curie* Physicists and chemists anxiously entered 
the new field of research. It was soon discovered 
that three types of rays emitted from thb new 
radioactive substance. A theory of the successive 
radioactive transformations was formulated by 
Rutheford and Soddj in 1903 thus systematizing 
the whole subject. A unit to be used In radiotherapy 
was adopted in 1910 at the Radiology Congress in 
Brusseb and was termed the curie In honor of hi 
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and lime. Curie. An In term lion li radium standard 
of *i 99 mflUgrun* ol pare radium chloride wu 
accepted by a specially appointed committee which 
met in Pam, March, 191a. 

The employment of radium In medidne followed 
tha bum of Becquerel In 1901 It* first application 
wu in the field of dermatology but wis aooc med 
m ci*a of cinccr Wickham in 1907 treated me 
ceatfuHy an angioma oo a child a forehead. Abbe 
of New York wai probably the first to Insert radium 
needle* into tumor*. Radium wa* aoon found to bo 
a valuable therapeutic agent until at present there 
are few fidd* ol medldae and surgery In which 
radium la not used to advantage. 

The effect* of roentgen ray* upon heredity mi 
tenal U discussed in an interesting chapter much 
experimental work having been done using ln*ect* 
and plant*. 

A abort chapter b devoted to the biological affect* 
of roentgen rar» and radium. Absorption of radia 
tion by Uving tla*u»* produce* a *erie* of change* In 
ceQ* trading to temporary injury ot their death, 
depending upon the intensity of radiation and their 
sensitivity to radiation. The magnitude of tha 
biologic effect I* equal to the dose regard le*a of wave 
length. 

The question of roentgen ray protection becomes 
more and more Important with the development of 
high voltage therapy equipment. 

The fu ndamen tal requisite for any one dealing 
with medical radiology b that the Individual be a 
phytician trained In medical science. Instruction 
of undergraduate* in medical radiology b Important, 
even though the undergraduate doe* not anticipate 
pursuing tab branch a* a specialty Thl* Instruction 
•hoold not be terminated with hb graduation, but 
should be followed in tbs hospital with in* traction 
to interne*. The teach! rig of radiology to graduate 


physician* become* a problem. Medical School* 
and dais A hospital* offer each In* traction. Step* 
are now being taken by tbe various radiological 
organizations In tbe United State* to smnga lor 
the qualification* of candidate* for the specialty 0 1 

Radiology ha* proved it* usefulness not alone b 
medical science bat abo in tbe held of Industry and 
chemistry Within these ftelda may be banded 
chemical analyab by roen tg en ray* practical appli- 
cation of absorption measurements industrial 
radiography of metal casting*, weld*, various auto- 
motive parts the anal yali of the fine structure* of 
material* by roentgen ray and diffraction analysb 
of various metals. H quids, certain textile materials 
and of normal ana pathological tissue*. 

As early as March, 1897, a ikUgraphlc society 
was organized in England. Tha organization of tki* 
•odety was followed bv rimBar organizations b 
other countries. In the United States ths Roentgen 
Sodsty wa* organised March tfi 1900 b St. Louis, 
Missouri, the later changed to the American 
Roentgen Ray Sodety The American Radium 
Sodety wa* organized in 1016 the American College 
of Radiology in 19*3 tbe Western Roentgen Sodety 
in 1913 to be changed In 10 jo to the Ridiolorial 
Sodety of North America toe First American Coo- 
grtu of Radiology in 1935. 

Chapter *3 U devoted to a dbcuariou of the foun- 
dation* of radiation therapy including ultraviolet 
visible and infra red radiations from tbe sun and 
artificial source*. The two final chap ten are 
devoted to t discussion of tbe nature of cosmic ray* 
and of tbe Gurwitach ray*. 

The book should be of Interest and value not only 
to the spedalbt in radiology bat to all those inter 
o*ted in tbe hlstocy and p ro g r es s of med icine . 

E. E. Buna. 
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S INCE early antiquity the muscular in 
tensification comprising the pylorus 
has engaged the attention and imag 
lnation of medical investigators The no- 
menclature, from the rvXajpfa of Rufus’ of 
Ephesus to the “butler” of Gregory Cole has 
indicated, vaguely, the nature of the pylonc 
action, but as with the Sphinx of Thebes, no 
CEdipus has appeared who has definitively 
solved the riddle of its control. 

That this narrow muscular strip has made 
great appeal to the imagination of our early 
researchers is attested to by a consideration of 
this same nomenclature. The change from 
the ample “doorkeeper” (rto?, gate, ovpos 
g^cdian) of Rufus of Ephesus to the “‘just 
doorkeeper” (janitor Justus) of Galen marks 
first attempt, to be repeated later to en 
Oow the pylorus with more than perfunctory 
The Middle Penod, suspicious and 
ccdesastical, disallowing the personification 
mjudiaous ' pylorus preferred portananum 
\pcrU>xanus y forlanartus , porlunartus, porlt 
aamj) obvious corruption of porianus — the 
P doorkeeper again. The Seventeenth 
®Uury, humanizing and Intellectual brought 
tn it the concept, developed so fully b> 
m Hrimont, of the pylorus as reclor, or 


ruler again the gratuitous endowment of 
mind to matter Writing in 1652, this author 
supposed the pylorus to exert an absolute 
power over the other gastnc fibers, and to 
possess a power of judgment (arbtinum) 
which it exercised at will the rector opened 
at the completion of gastric digestion not 
because of stimulation by the chyme, but 
because of its knowledge of the gastnc proc 
esses Vomiting he explained further, was a 
purely arbitrary' action of the rector and de 
rived from its ability to differentiate between 
substances beneficial and mimical to the earn 
omy As late as the first quarter of the Nine 
teenth Century' French investigators were 
still wnting in the style of Van Helmont 
“On objectera peut-itrc contre ce tact deli cat 
que nous attribuons au pylore, sentiment ex 
quis par Iequel 1 1 exerce une esptee de choir but 
les ailments qui le traversent” * Thus 
Richerand in 1825 And he says further 
‘ Dou6 d une sensibility particuhire et trfa 
delicate, le pylore peut 6trc regard^ corame une 
esp£ce de sentinelle vigilante qui empyche que 
nen ne passe dans le conduit intestinal qui 
n’ait yprouv6 les changemens convenables ” 4 

Oor wfll object perbapa to tie aaatUirt fadpoent which rm UrTboit 
ta tfc* pykrtit u cxqafdta djcrrtynttkw tbroorfa which It enrtiMt a 
tkd mi wVttMty ortr tba foodl wtkh tartna U. 
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In view of the paucity of established tdeu 
title facta of gastric physiology it is not u- 
tonuhing that such beliefs should have pre- 
vailed After all the accidental gunshot 
which was to inscribe the name of the Ameri 
can Army surgeon Beaumont in the medical 
Hall of Fame and to actuate the beginning of 
modem gastric physiology was not fired until 
1822 True the stomach tube had been used 
in 1812 bj P hilli p S Phyrick. 1 Thu does not 
postulate an established use or even knowledge 
of the instrument however nnce historically 
the invention of the tube ij usually credited 
to Adolph Kussmaul (37) bom in the very 
year of the Alena St- Martin incident. Even 
the Important constituent! of the gastric juice 
were still to be discovered hydrochloric add 
Front 1824 pepsin Theodor Schwann 1836 
Although Beaumont authored the begin 
nlngs of modern gastric physiology formal ex 
peri mental methods cannot be considered to 
have been introduced until the experimental 
fistulas of Bossov m 1843 and Blondlot in 
1843 But remained for Roentgen to give 
to roedldqe in 1895 the Ideal method for 
studying gastric motility which method was 
lint applied expenmen tally by Cannon In 

e results of our own experiments, to be 
detailed presently It seems to us, indicate not 
a new concept but rather a revision of one of 
the oldest since they establish the pylorus 
as a door — emphatically not autonomous. 

Gastric motility may be considered to be 
the result of three components gastric peri 
stsliis, gastric tonus, and the state of the pylo- 
rus. It is our intention to consider briefly the 
first two of these components and to present 
experimental data which after analysis 
cause the third component, the siaU of the 
pyioras to emerge as the most important fac 
tor In gastric emptying 

Trr mnm fTAt method 
All studies were made on human subjects by 
means of roentgen examinations. The pa 
tienta were completely studied in order to rule 
out as far as possible anj organic gastro- 
intestinal disease Cases were selected to 
represent the entire range of gastric add secre- 
ri hi 1 if WirwT utbi nhnt) td r i )> w^ 


tory response from achlorhydria to hyper 
chlorhydria. All patients were repeatedly in 
tubated in the dime over a period of weeks so 
that psychic factors resulting from Intubation 
were eliminated. Standard conditions for the 
complete study were insisted upon. No drugs 
were permitted No studies were made if the 
patient had had any psychical disturbance 
during the preceding day The evening being 
the best available time for the examinations, 
the following was the routine employed The 
patient was permitted to eat his usual lunch 
at noon and at 3:00 pjn. two slices of dry 
toast and a cup of tea without cream were 
ingested. Nothing was taken thereafter until 
8x» p .m. , when the studies were begun. 

The mouth teat meal consisted of 350 cubic 
centimeters of lukewarm tap water containing 
3 ounces of barium sulphate. All test sub- 
stances in this group of experiments were 
added to the water and barium meal, the total 
volume remaining constant The gastric 
emptying time for each subject under the 
standard conditions was determined with the 
water and barium meal This was checked by 
a second study and rechecked at the corople 
tion of all the testa. Under the conditions out 
lined, we found very little variation in gastric 
emptying in the same individual with sunflsi 
test meals. In most instances, the results 
were practically identical and in the others 
the fluctuation did not exce ed 10 per cent. 

The emptying time for the water and bar 
ram meal established, new studies were nude 
in which hydrochloric add (009 to o 53 per 
cent) or sodium bicarbonate (1 and 5 per 
cent) solutions were used. The effects 00 gas- 
tric motor function and on the action of the 
pylorus were studied sen ally by fluoroscopic 
and roentgen ographlc examinations. Obser 
rations and records were made during the 
first 5 minutes after the Ingestion of the meal, 
the patient having been urged to dnnk rapidly 
Records were made at 15 30 60 and 90, and 
at no minute* after Ingestion or at such time 
when complete emptying had occurred or a 
constant residue with the water and barium 
meal had been obtained. 

In another gro u p of patients, the effect ol 
the agents was studied by applying them dl 
rectly to the duodenal mncooa. Standards* 
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Don of individual gastric emptying was de 
termined as above In addition, gastnc mo- 
tility was determined after duodenal mtuba 
tran, in order to note any mechanical effect of 
the tube We found no change in gastnc mo- 
tility to result from the mere presence of the 
tip of the tube in the duodenum and of the 
tube through the pylorus Serial rocntgeno- 
graphic data were recorded as before 
The duodenum was first intubated with a 
Rehfoss tube. The test agent was then slowly 
instilled into duodenum while simultaneously 
the water and banum meal was taken The 
duodenal Instillation was regulated with a 
Murphy bulb, the rate of instillation m this 
*enes varying from 20 to 100 drops per minute 
In addition to the solutions of acids and 
alkalis, the effects of many other substances 
were studied Included were milk and Its con 
itituents, various strengths of neutral salts 
and irritants, such as pepper This report 
however will be limited to the studies with 
the aad and alkaline solutions A few of the 
inHk experiments will be introduced but only 
in so far as they are necessary to explain some 
of the results of previous investigators This 
ttport is based on 176 serial X ray examina 
dons In the manner outlined In order to 
obviate confusion, we will group our findings 
and then offer our explanation of the results 
obtained 
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hydrochloric aad evoked practically no 
change in gastnc emptying except in patients 
with achlorhydria 

Group II Strong aad (o 24 to o 53 per 
cent) taken by r mouth (Table II) 


summary of experimental data 
Group I Weak aad (o 09 to o 23 per centy 
by mouth (Table I) 

A. Three patient* who bad shown a normal acid 
S ,lH W " l * c Ewald meal The weak add meal 
a slight gastnc motor delay In one do 
“ anfe In motility In one, and a alight increase In 
hi the think compared with the gastric 
™ptjiDg obtained with the atandard water and 
oariam 

B Seven patient* who showed a kypcrcJtlorkydrtc 
' ** meal Five showed practically 

cnaag^ one registered a tlight delay In motility 

.. . , •ubjecta who showed an achlorhydric rc 

VS* / ‘ , 2 !f* FaW * ea/ All showed a marked delay 
varied from 50 to 150 per cent a* compared 
“e motility of the standard water and barittra 


In this group a marked gastric motor delay wat 
obtained in all instances regardless of the Ewald 
secretory response. This delay was so marked, In 
most cases that no attempt to follow through to 
complete gastnc emptying was made. The delay 
was gauged by the gastnc residue at the time when 
the standard water and barium meal bad previously 
been emptied- Relatively the achlorhy dries again 
showed the greatest changes. Die following exam 
pie trill Indicate the delay that may be produced 
An achlorhy dne (AC) emptied the standard ban 
um and water meal in \}A hours. The same stomach 
after a similar amount of o 51 per cent hydrochloric 
add still showed a gastnc residue of 50 per cent at 
the end of 4 hour*. In general, the byperaad group 
registered the least relative increase in motor delay 

Group HI Sodium bicarbonate (1 per 
cent) taken by mouth (Tabic III) 


TL.„ , A Three patients who had shown a normal acid 

us me change from the water and banum ^erdim xcuk lit Ewald meal All yielded « definite 
^ t0 that of approximately 02 per cent decrease In the dme of gastric emptying 
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TABLE LL — ETTZCT OF STIOTG ACID (HO.) 
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B Seven patient* who thawed « kvfitrtkUrkrdrK 
ravens* U lit Ex+ld meal The response »u the 
*»m« *• in the normal jroop bnt showed rdatleely 
a freater decrease. 

C. Six subject* who showed «m eekltrkrdrlc r#- 
ipenu If Lkt Evald meal AH of the** rejutered a 
f* i trie emptying time which vu IrienUrsl w 1th that 
obtained with the ittndtrd water and barium meal 

Group IV Sodium hi car bo ante (5 per 
cent) taken by mouth (Table IV) 

A. Three patient* who showed a mm me l mU «- 
errtif* nlk ike Evald mee! In j no change In mo- 
tflitr oc euii e d a* compared with the standard water 
and barium meal In 1 a definite delay 

B Seven patient* who showed a kjkenUmkjdric 
rnf*Mi€ It Ike Evald meal Six showed a decreas* tn 
futile emptying time and In one no chance wa* 
noted. 

C Six subject* who *howed an acUtrkydric re 
If Ike Evald meal In all of the*e a definite 
motor retardation aa* ptodneed. 

AH memben of A and B division* showed 
definite ddav with the s per cent solution as 
compared with the 1 per cent. In division C 
the degree of delay produced in most cases 
was comparable to that obtained in this group 
with the weak add meal (Table I) 


Lintvarev as early as 1901 from experi 
meets on dogs with gastric and duodenal fis- 
tulas, conduded that the reaction of the stom- 
ach contenU had no noticeable influence upon 
the passage into the duodenum of the initial or 
trial portion of the meal. More recently 
L. Gregory Cole (8) and others have Insisted 
that gastric emptying begins immediately the 
ingested m eal reaches the pylorus. This is 
true provided the pylorus is relaxed when the 
meal arrives. In every one of our observi 
tkms upon achlorhydric patients, there was an 
immediate filling of the cap following the in- 
gestion of an) type fluid meal. V e think that 
this is a normal reaction in achlorhydria m a 
fasting state because, the intrinsic hydro- 
chloric add responsible for pyloric closure, 
being absent the pylorus Is constantly patent 
In most examinations in the normal and by 
peradd cases immediate filling of the cap oc 
enrred while at times several gastric waves 
were observed before any trace of barium was 
detected in this area. This was caused we be- 
lieve by the arrival of the meal at the pylorus 
while this musdc was still in contraction — a 
state produced by the presence in the duode- 
num of some incompletely neutralised add 
which has reached It from the fasting stomach 
just before the meal was administered. Inas- 
much as the initial portion on its arrival in 
the duodenum serves as a test of the accepts 
bdllty of the gastric content*, the lintvarev use 
of the term tnal portion Is very appropriate. 
If acceptable, this trial portion In the cap ad 
vmnees, and further gastric emptying follows. 
However should this portion be unacceptable 
stimulation of the duodenal mucosa occors 
and a reflex is activated which results in p> 
lorfc dostrre This dosure Is maintained until 
the trial portion Is sufficiently neutralised or 
diluted to permit its passage to the adjacent 
distal duodenum. This accomplished py 
lorfc relaxation takes place and further gas- 
tric emptying follows. 

e ao not subscribe to the opinion of Lint 
varev that the speed with which the trial por 
tioii enters the duodenum depends upon the 
activity of gastnc contraction. i\e are con- 
vinced that the immediate entrance of the 
trial portion into the duodenum depends upon 
the condition of the pylorus, ana not upon 
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gastric activity This condunon derives from 
the observations previously noted that imme 
date filling of the cap and practical!} contm 
nous gastnc emptying may be seen m achlor 
faydnes after the ingestion of a bland meal, 
without a trace of gastnc contraction 
Another phenomenon of interest was re 
marked when meals sufficiently imtatmg to 
set up the duodenopylonc reflex were admin 
literal In every instance the cap alone 
showed filling with no progress beyond its apex 
for a variable time the duration of which was 
In direct proportion to the strength of the 
stimulant involved It will presently be 
shown in the record of our duodenal tube 
studies, that by the apphcation of various 
•gents directly to the mucosa, we were able to 
control at will the gastric emptying 
From the facta stated, we advance that the 
control of the pylorus is dependent entirely 
upon stimuli acting on the duodenal mucosa 
Normally the s timulan t is the intrinsic hydro- 
chloric aad, however, sight must not be lost of 
the existence of numerous other agents 1 added 
by the food which through chemical or me 
chamcal action can actuate this reflex. Fur 
ther, that the area most sensitive to these 
stimuli is that portion of the duodenal mucosa 
Just distal to the cap From this it follows 
that the duodenum is the primary control in 
gastric emptying 

A number of questions suggest themselves 
from an examination of our experimental data 
v) Why should the weak aad meal produce 
practically no e fleet on gastnc emptying in 
jh* hyperaad patients an indifferent effect in 
j?* with normal acfdity and a consistent 
®day m the achlorhydric group? 

A water and banum meal ingested by an 
Jddorhydnc presents a trial portion to the 
incapable of setting up any reflex, 
the result w ^ uninterrupted progress of the 
through the pylorus and duodenum. A 
**** aad meal however, presents to the 
a trial portion which inaugurates 
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TABLE HL — EFFECT OF I PEE. CENT (NsHCOj) 
ON GASTRIC UOTTUTY 
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the reflex and pylonc closure And until suffi 
aent neutralization of the trial portion to 
make it acceptable to the duodenum has been 
accomplished the closure maintains Then 
the portion acceptable it advances and pyloric 
relaxation ensues Then further gastnc empty 
mg is repeated in the above sequence 

Is it not strange that the weak aad meal 
should cause such distinct and consistent gas- 
tnc motor delay in achlorhydncs yet be prac 
ticaJJ} without effect when Ingested by a h> 
perchlorhydnc? Indeed the cunousness of 
this phenomenon is heightened when we recol 
lect that m the latter we are adding aad to a 
fasting contents already aad while in the for 
mer no such additional aad is present We 
(48) have shown elsewhere that the media 
nism by which mtragastnc aadity is lowered Is 
from all Indications intrinsic in the stomach. 
Baybss and Starling (50) have shown that the 
entrance into the duodenum of hydrochloric 
aad stimulates pancreatic secretion Is it not 
possible that both the mtragastnc and duo- 
denal neutralizing mechanisms m scblorhy 
dries may be less efficient than those m nor 
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TABLE IV — ETTECT OT 5 PE® CENT (NsBCOj) 

on oasteic Monxmr 



mil or hyper chlorh yd nc persons — a condition 
aim to the atrophy of disuse? It seems logi- 
cal that in achlorbydrics the ahsence of the 
normal activating stimulus has caused these 
mechanisms to become less responsive while 
In hyperchlorhydncs the presence of an exces- 
sive aod secretion has resulted fcn a more 
highly sensitive mechanism. Oar data ob- 
tained with the strong add meals further bear 
out this possibility CTable II) While these 
meals produced definite motor delay tn all 
three groups, those with hyperchlorhydria 
registered the least increased dday 

a Why should a i per cent sodium bicar 
bonatemeal yield do change In gastnc motility 
In achlorhydric*, while a similar meal hastens 
gastric emptying In normal persons and in 
hyperchlomydncs? Isotonic solutions of salt 
are unable to Initiate the duodenopyloric reflex, 
while hypertonic and hypotonic do so readily 
In the normal and hyperadd groups the ad 
ministration of the weak alkaline meal led to 
a partial or complete removal at least tempo- 
rarily of the hydrochloric sad with the result 
that the gastric emptying was hastened. 


The second part of the Question presents no 
difficulty If our previous observation concern- 
ing the neutralising mechanisms has any 
merit If the lntragas trie neutralizing mech 
anlam in hyperchlorhydncs Is most highly 
developed then the addition of a relatively 
weak neutralising agent should be expected to 
aid neutralization m such a stomach more 
than In one with less active inherent ncutraHi 
ing resources. 

How explain the e fleets of the < per cent 
bicarbonate menl? The 5 percent bicarbonate 
meal being definitely hypertonic, its entrance 
into the duodenum of an achlorhydric should 
set up the duodenopylonc reflex. Which is 
precisely what happens. The trial portion 
upon reaching the cap mitigates pyloric clo- 
sure This endures until such time ss the 
tonidty of the trial portion has been suffi- 
ciently lowered by the diluting agents a* to 
become acceptable to the distal area. The 
duodenal stimulus thus reduced permits py 
lode relaxation and further gastric emptying 

In the normal and hyperadd groups, the 
action of the 5 per cent bicarbonate meal b 
sunQar— modified naturally by the stomach 
acid. Thus In some cases, sufficient of the 
meal may be rapidly neutralized In the stom 
tch so that a solution of bicarbonate remains, 
which solution on reaching the duodenum, 
has an action not unlike that resulting from 
the response to plain water and barium meal 
In others, neutralization may take place, leav 
Ing a solution more nearly isotonic and result 
Ing in an increased gastric motility Thatsuf 
fiaent excess of bicarbonate was universally 
present Is obvious since there was In all cases a 
definite gastnc motor delay as compared with 
that resulting from 1 per cent bicarbonate meal. 

One fact stands 00 1 dearly from these data 
Without a consideration of the gastric setre 
tory response of the experimental subject!, 
no logical or consistent interpretation of the 
results would be possible. Wo believe that 
much of the conflict in previous experiments! 
dsta concerned with this problem is due to the 
absence of such considerations. 

We have set forth the factors involved in 
the duodenopyloric reflex considered from tbe 

gastric approach. We present it now from the 
duodenal approach. 
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Fix * Graph* Mott rating Table* I to IV Abicbte time hi mlnate*. Ordinate*, 
Percentage of gaatHc raldue. N, Normal acidity— plain water and barrom meal residue 
H, Ilyperchbrhjdrla- A Achlorhydria. N II A Reddne of the respect! re group* 
alter *p«ial teat meals noted. 


THE EfEECT 0? DUODENAL INSTILLATION UPON 
GASTRIC EUPTYING — TABLES V VI, VH VIH 

Before proceeding, we wish to stress again 
fact that the mere presence of the bucket 
m the duodenum and the tube through the 
pylorus had no effect upon gastnc motility 
Identical emptying was obtained with similar 
ro€*Is, whether or not the tube was present 
Further, the effects of duodenal instillation of 
the various acids and alkalis on gastric mo till 
ty cannot be properly interpreted without a 
knowledge of the test subject’s gastnc secre 
lory response 

In tchlorhydncs the instillation of a 1 per 
ceat bicarbonate solution had no effect on the 
gastric emptying of standard water and ban urn 
®eaj taken by mouth — a finding which cm 
the acceptability of such a meal to 
tbe duodenal mucosa. In the normal and by 
peradd subjects a similar instillation resulted 
« » morerapld gastnc emptying of the mouth 
Th* explanation for this is obvious in 
of our previous discussion The duo- 
neutralizing mechanism In the two lat- 
groups, enhanced by a relatively isotomc 
t * C ^ m capable of stimulating the 
wwenal mucosa, would, quite naturally, be 
more readily to neutralize the spurts of 
SmWc contents reaching it through the 
pywria. This in turn would permit of a 


quicker and more prolonged pylonc relax* 
tion, thus favonng gastnc emptying 

The duodenal Installation of a 5 per cent bi 
carbonate caused a considerable gastnc delay 
m all cases. This solution being definitely 
hypertonic stimulates the duodenal mucosa 
initiating the duodenopylonc reflex and pro- 
longing gastric evacuation Here, too though, 
the gastnc aad played some rdle, as evi 
denced by the relatively greater gastnc delay 
produced in the achlorhydncs (Table V) 

The tads similarly applied to the duode 
num produced striking differences in gastnc 
emptying in the three groups Thus a o 12 
per cent hydrochloric aad solution introduced 
into the duodenum of an ochlorhjdnc at the 
rate of 80 drops per minute caused a 90 per 
cent gastric motor delay oi the standard water 
ba r mm meal taken by mouth Under similar 
conditions in a patient with a high normal 
acidity only a 15 per cent delay was effected 
In another instance a o 09 per cent hydro- 
chloric add solution instilled at the rate of 
100 drops per minute in an achlorhydric re 
suited m a 40 per cent gastnc delay, but un 
der similar conditions In a hyperchlorhjdric 
caused no change in emptying of the standard 
water and banilm meal taken by mouth 
Such data lend further support to the sugges- 
tion already advanced that the duodenal 
neutralizing mechanism is more effective in 
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patients with gastric tad than in those with- 
out 

Hydrochloric add In concentrations above 
o as per cent Introduced into the duodenum 
inaugurates and maintains the duodenopy 
loric reflex to such a degree as to cause very 
marked gastric delay in all the groups treated. 

the adut or curare peristalsis m 

GASTRIC CUFTYlnO 

Peristalsis so spectacular and ao easily ob- 
served, is the component of gastric emptying 
which appealed most strongly to the imagina 
bon of our early research scholars. Galen, 
the founder of experimental physiology ques- 
tioned the Eranstrateans wanting to know 
why it was that the stomach contracted upon 
the food. Seventeen centuries later the proc 
eas still bears investigation I So many and 
conflicting are the opinions of the nature of 
the part played by peristalsis in gastric emp- 
tying that its exact rfile b still to be defined. 

More than 40 years ago Oppenhemer con 
eluded that the peristaltic movements are not 
the primary factors in reducing the contents 
of the stomach. About the same time Ron- 
Inch, from studies on dogs reached a similar 
conclusion and expressed the opinion that the 
pylorus when firmly dosed, could prevent the 
passage of even a trace of fluid Into the duo- 
denum, despite the strongest gastric oontrac 


tions. In 1893 HIrsch (31) studying this 
problem In dogs with duodenal fistulas failed 
to see the exit of gastric contents through the 
pylorus with each peristaltic wave. He main- 
tained that gastric emptying took place at 
successive intervals of from J 4 of a minute to 
several minutes. Pavlov confirmed these ob- 
servations and YY alter Cannon a (4) roentgen 
studies In the cat added further support to 
this view 

On the other hand, Roux and Baithnxard in 
1897 just antedating Dr Cannon 1 publics 
tions, conduded from observations on dogs 
that food entered the duodenum at the com- 
pletion of each peristaltic wave. This opinion 
has been confirmed by the results of the ani- 
mal experiments of Luckhardt, Kullips, and 
Carbon and of Wheekra and Thomas. The 
studies in human subjects of McClure Rey 
nolds, and Schwarts, of HUneborg and of Cole 
(8) further support such a concept Cole, 
particularly insists that the pylorus is open 
during the syitoie of every gastric cycle and 
that there is propelled through Its lumen into 
the reservoir cap a small amount of Equid 
chyle 

Our experiments support the view that per 
istalsb is not of the first importance In gastric 
emptying W e do believe that the gastric per 
fstnltlc wave must be a potent force in ad 
vandng the gastric contents toward the pyk>- 
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n» and, when the latter is open, a potent force 
in gastric emptying Were peristalsis the mo- 
tivating force of pyloric opening, however, we 
would expect to find (i) delayed emptying 
in the absence of peristalsis, (2) gastnc emp- 
tying with each well defined wa\e, and (3) en 
hftnced peristalsis m a normal stomach upon 
tbe induction of pylorospasm. Actually in 
many Instances none of these phenomena ob- 
tains. In our own experiments we have fre 
quently seen the barium meal literally pour 
through the pylorus m a steady strea m with 
°ut the presence in the stomach of the faintest 
peristaltic wave. Thu is often observed in 
achlorhydnca We have also seen frequently, 
fluoroKopQcally, very violent gastnc waves 
*pend futile efforts against a pvlorus which 
was actively contracted Finally, we have 
ney er seen enhanced gastnc peristalsis in a 
normal stomach after induced pylorospasm 
On the contrary the induction of pylorospasm 
1* rapidly followed by a cessation of gastric 
peristalsis, and a return of active peristalsis is 
not usually seen until the agent producing the 
Pyforojpasm has been removed Our observa 
tons suggest a reciprocal relationship between 
prtonc contraction and gastric peristalsis with 
Pylonc tone as the determining factor Our 
C1 penments indicate further, how this tone, in 
Is dependent upon conditions in the duo- 
*oum. Such a view is not without support 
"jP™ antecedent investigations At the turn 
°* ^ century von Montx stated it is possible 
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TABLE vm — EFFECT OF DUODENAL INSTILLA 
TION OF 5 PER CENT (NaHCO») SOLUTION ON 
GASTRIC MOTILITY 



that the signal for an inhibition of gastnc pen 
stalsis originates exclusively in the intestine 
More recently Brunemeier and Carlson have 
shown that stimuli m the duodenum capable 
of producing contraction of the pylorus, in 
duce at the same time by local reflex median 
isms inhibition of the tonus and contractions 
of the empty stomach 

Summarizing we believe that gastnc pen 
stalsis play's an incidental part only in gastnc 
emptying That it is a propelling force of the 
gastnc contents toward the pyflorua we do not 
deny but through the pyioms only when the 
latter is open With the process of pylonc 
opening we do not believe peristalsis to be con 
cerned 

the a Ale of gastric tonus in gastric 

EMPTYING 

Gastnc tonus we believe is the force pn 
manly concerned with gastnc emptying, but 
its potency too, is dependent upon the state 
of the pylorus With a relaxed pylorus gas- 
tnc tonus acta as the essential emptying force 
This explains the rapid motility in achlorhy 
dries in the absence of ah peristalsis It is also 
the force responsible for the rapid motility 
following the proper neutralization of the gas- 
tnc contents in a normal or hyperacid stom 
ach because gastnc emptying is more rapid in 
such stomachs even In the pretence of de 

creased gastnc peristalsis In achlorhy dnes, 

gastnc tonus may operate unhampered if the 
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meal administered Is of such physicochemical 
composition as to be acceptable to the duo- 
denum without the stimulation of the duodeno- 
pylorfc reflex. Under such conditions the 
pylorus remains open permitting gastric tonus 
to exert a constant positive force in gastric 
emptying With the proper neutralisation in 
an add stomach the doodenopyionc reflex is 
again abolished in part or in woole as we have 
shown thus again permitting gastric tonus to 
operate against a patent pylorus. It would 
teem that the same reciprocal relationship 
exists between gastric tonus and pyloric tonus 
as has been suggested for gastric peristalsis 
and pyloric contraction. Marbaix in one 
series of experiments, after moderately fifling 
a dog’s stomach with milk determined the pos- 
itive tension so produced. He then introduced 
into the upper intestine through a fistula a 
quantity of milk suffident to produce pyloric 
aosure. A new quantity of milk was then in- 
stilled Into the stomach. Marbaix noted that 
the intragastric pressure which had been high 


dunng the introduction of the second gastric 
rtion of milk fell rapidly Similar results 
d been recorded previously by Keflrng and 
Moritx. 

ANALYSIS OF PREVIOUS LITERATURE, WITH 
EXPERIMENTAL DATA ON THE VON MERINO 
REPLETION THEORY 

The duodenum as a factor In the control of 
gastric emptying was first suggested in the 
early nineties when HIrsch (so) and von Mer 
lag reported their studies on dogs with duo- 
denal fistulas. Before these in vertiga tors gas- 
tric emptying was believed to result from stun 
uli acting solely within the stomach. The ac 
cep ted concept of the period is to be found In 
the splendid monograph of Poensgen, written 
about io years earlier Investigators seemed 
generally to agree that the pylorus dosed 
completely during the first penod of digestion 
Sooner or later simultaneously with the in 
crease in peristalsis, the pylorus relaxed more 
or less completely to permit passage of the 
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chymified food No thing definite was known 
of the time between the ingestion and the 
opening of the pylorus — a period aa great as 3 
hours having been suggested 

Von Menng showed from studies on dogs 
with high duodenal fistulas (5 centimeters 
from the pylorus) that the stomach emptied a 
standard amount of water more rapidly when 
the fistula was open. Under such conditions 
the gastric contents entering the duodenum 
were permitted to escape to the outside instead 
of remaining in the duodenum — a result easily 
understood from our discussions and data 
heretofore given 

Subsequent!} , von Menng introduced 250 
cubic centimeters of warm milk into the duo- 
denum through the fistula, taking 15 minutes 
for the operation He then instilled into the 
*tomach a water meal mmilar to those pre- 
Yjpusly employed (500 cubic centimeters) 
Hi* results showed that In the 30 minutes fol 
lowing (the time usually taken by the stomach 
|° evacuate completely such a meal) only a 
few cubic centimeters of water had left the 


stomach From these and similar observa 
tions, von Merrng concluded very definitely 
that “die Anfuellung des Duenndarmes re 
flectonsch die Entleerung des Magens ver 
langsamt ” x He thus attributes to duodenal 
repletion the responsibility for delaying gastnc 
emptying This conclusion influenced the 
work of Hirsch to a great extent and was sup- 
ported by Marbaix and apparenUy by the 
work of Tobler The latter was able to cause 
pylonc closure and a cessation of the rhyth 
mic gastnc movements by the mechanical ef 
feet of inflating a small balloon in the duo- 
denum. Pavlov was willing on the basis of 
Tobler’s experiments, to accept duodenal dis- 
tention as a factor m pylonc closure We be- 
lieve however that Walter Cannon (5) raised 
the logical objection to the value of Tobler** 
experiments as a means of interpreting nor 
mnl physiology Dr Cannon points out that 
chyme normally gathers In the duodenum in a 
gradual manner by repeated small additions. 

t tk* ern.1 of ik* Intoti** rtflolr °f 
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Such material even when accumulated lie* ax 
a slender itrand which doe* not dixtend the 
gut — a fact borne out In the dally experience 
of the roentgenologist during the course of 
gastro-mtcstinal examination* It Is obvious 
therefore that the abnormal situation pro- 
duced by Tobler s balloon cannot be accepted 
as portraying normal condition* 

However von Menng is not without sup- 
port from recent Investigators. Kaeitfe 
Rieder and Rosenthal xup ported by the wort, 
of Cole (8) believe that the emptying of the 
stomach is in large measure dependent upon 
the emp tines* of the duodenum and upper 
intestine 

\Vc have performed numeroui experiment* 
with milk cream etc. os mentioned and be 
Lurvr that our data dearly show that duodenal 
filling is not of any consequence normally fa 
delaying gastric emptying Administering by 
mouth a 250 cubic centimeter meal of milk 
and barium or cream and banum resulted fa a 
40 to 70 per cent gastric motor delay with the 
milk and a delay of over 90 per cent with the 


cream, a* compared with the emptying of the 
standard water and banum meal Delay wa* 
as marked in achlorhydric* ax in patients with 
normal or excessive amounts of free gastric 
add The gastric delay cannot therefore be 
attributed to the mechanical effects of the 
rapid curdling produced fa the add contain- 
ing stomachs. 

The direct duodenal instillation of milk and 
of cream evoked a doodeno pyloric reflex that 
was equalled only by the action of the stronger 
add solution* Thus the initfflation of muk 
at the rate of 60 drop* per minute in trad no- 
denallv resulted In a 95 per cent gastric re ten 
tion of standard water and barium meal taken 
by mouth. At another time the instillation of 
milk at the rate of 30 drops per minute result 
ed in relatively lessened gastric motor delay 
However the substitution of table cream for 
milk resulted fa a complete retardation of gas- 
tric emptying while the cream wa* entering 
the duodenum. The rate of instillation of the 
cream had been reduced to the very ekrw 10 to 
1* drops per minute amount* that certainly 
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could not produce duodenal repletion In all 
of onr tests we used Abbott's AA milk and 
table cream, the compositions of which show 
important differences only m the fat and water 
content The milk has approximately 4.8 per 
cent fat and per cent water, while the 
cream contains 22 per cent fat and about 70 5 
per cent of water The relationship of the fat 
content to gastric emptying we shall discuss 
m a subsequent paper For our present pur 
pose it suffices that the cream introduced dl 
mctly into the duodenum m one fifth or one 
dxth the volume per unit of time at which the 
Bilik was introduced produced as great or 
Plater gastric retardation With the dif 
fertnces In composition noted it Is patent 
that the fat content was the deciding factor in 
this influence. To test further for the effect of 
duodenal repletion we substituted normal sa 
h^e, an agent which we knew was, per sc, with 
out effect upon gastric emptying This was 
^lnto the duodenum at the rate of 150 drops 
per minute — a very rapid rate compared with 
r*te of the introduction of the cream. No 
dcky in gastric emptying was observed with 


the normal saline experiments Although 
Marbaix in repeating von Menng'a expen 
ments, found that he was able to obtain as 
marked inhibitory effects on gastnc emptying 
with much smaller quantities of milk than 
von Menng had used, be still attributed the 

reflex to intestinal filling , 

In the same year (1892) that von Menng s 
contribution appeared, Hirsch (21) reported the 
first of his studies relating to this problem 
It is interesting to note that both men were 
concerned primarily with the study absorp- 
tion by the stomach and only incidentally 
with the pylorus and its control In this first 
publication Hirsch concludes that the lique 
faction of the stomach contents is to be re 
carded as essential to the opening of the pylo- 
rus, In the following year he (22) reported 
the results of his first studies of the effect of 
acids and alkalis on gastnc evacuation He 
found that 300 or 400 cubic centimeters quan 
titles of distffled water or tap water, intro- 
duced into a dog’s stomach wens cvaoiatcd in 
from 10 to 20 minutes. He reported similar 
results with 0.3s pel ° S3 “ nt > fmd 1 
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per cent solution* of sodium bicarbonate But 
o i per cent to o a per cent eolation* of hydro- 
chloric a ad he found were markedly retarded 
and atm greater gastric delay was obtained 
with o 3 per cent and o 5 per cent eolations of 
the add. In his aad experiments he often 
recovered 150 to 300 cable centimeter* more 
from the stomach than the amount which he 
had instilled. From this eerie* of experiments, 
Hlrsch believed that it vu powlble that the 
effects of the vanon* itrengthfl of add were due 
more to difference* in the secretion stimulated 
than to changes in evacuation. He amdudea 
that the pyloro* Is not influenced in any way 
with respect to it* opening and doling by al 
kaline neutral, or aad fluid* and that these 
functions cannot, therefore, be dependent 
upon the reactions of the fluid* in the stomach 
HLrsch stale* that it seem* much more likely 
that the movement* of the pylorus are depend 
ent upon the movements of the *tomach the 
latter w their turn being dependent upon 
ftimnh affecting the entire gastric mucosa. It 
1* only In his mcceedlng article (20) in which 


he studies the relative rates of emptying of 
several Inorganic and organic aad*, that he 
oondude* somewhat abruptly that the emp- 
tying of the stomach is influenced by the ac 
tion of the adds on the intestinal mucosa. 

We have discussed the contributions of 
von Mering and of Hlrsch at 10 me length be 
cause of their historic*] Interest and because 
of the importance of their observation* to our 
own study Subsequent literature ha* re- 
ferred to the duodenal effect on gastric empty 
ing as the Hlrsch von Menng reflex. From an 
analysis of their report*, however it is appar 
ent that neither of them dearly appreciated 
the mechanism involved nor Its importance in 
gastric emptying Serdjokov a few year* 
after them was the first to do *0 

Working under Pavlov Serdjukov in hi* 
doctor’s theaia eluadated this problem to » 
far greater degree than either of his predeces- 
sor*. He experimented with dog* which, in 
addition to a chronic gastric fistula, had fistu- 
la* of the pancreatic duct, of the duodenum, 
or of the ceaophagm. He recorded 365 eiperi 
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meats made upon 11 dogs. As a measure of Lmtvarev, another pupil of Pavlov, while 
gastnc motility he recorded the amount of con- primarily studying this problem m its relation 
tents recoverable through the gastric fistula at to the action of fats, repeated some of the 
a given time following the introduction of above experiments. He used the gastric juice 
ttandard amounts of the test substances of another dog as the duodenal stimulant, in 
These were neutral water, o 25 per cent and preference to the aad solutions. Lintvarev 

0 s per cent sodium bicarbonate solutions, further tried to study the duration of the pylo- 
smnkf strengths of hydrochloric aad, and the nc reflex produced by duodenal stimulation 
normal gastnc juice of other dogs Serdjukov He concluded that the reflex occurred very 
could detect no appreciable difference in the rapidly but d iminish ed as soon as the aad was 
velocity with which the stomach emptied the neutralized by the intestinal secretions and 
water, and, or alkali, although m general his was completely eliminated in from 40 to 45 
impression was that the alkali drained faster minutes. These effects were ob tain ed after 

In dogs that had in addition to the gastnc the introduction of only 25 cubic centimeters 
fistula an external pancreatic fistula of the of gastnc juice into the duodenum. Our own 
main pancreatic duct, deddedly different re- observations in human beings after an extend 
suits were obtained In these animals the aad ed introduction of aad and other agents into 
solutions were stubbornly retamed in the atom the duodenum showed no greater prolongation 
wch, while the alkaline ones left very rapidly of the reflex Even after 200 to 300 cubic 
From these experiments, Serdjukov looked centimeters of the test agent had been lntro- 
upon the hydrochloric add as the specific duced normal gastnc motility was usually re 
agent in the inauguration of the pyionc reflex established 30 to 45 minutes after the cessa 
He then logically reasoned that if this were the tlon of the instillation 
ewe it should be possible to produce an ortifi All experimental work concerned with the 
prolonged closure of the pylorus by the duodenopylonc reflex as conceived by HIrsch 
ryriematic irritation with aad of the mucous and von Menng came practically to a stand 
fcrrfxce of the duodenum Accordingly, he still at the end of the past century The rea 
mtroduced into the duodenum, on different son for this becomes apparent when we rc- 
ooca ®ons, both aad solutions and the aad member that it was at this time that the work 
Sastnc juice of another dog He was thus able of Walter Cannon began to be known and that 
^retard the emptying of the stomach not only at about this time too, came the introduction 

01 the aads but also of the alkalme solutions, of a new and spectacular method of mvestiga 
^ch normally left very rapidly To offset don — the Y ray These factors coupled with 

objections to his results by the argument Dr Cannon s forceful logic soon overshad 
“ at Hie gastnc motor delay was due to the owed all antecedent contributions to the study 
jP^-bamcal irritation of the duodenum during of the physiology of the pylorus More recent 
manipulation he repeated the experiments ly owing to some shortcomings in the Cannon 
“Pon the same dog substituting a o 25 per theory, numerous studies of the effects of aads 
bicarbonate solution for the add or aad and alkalis upon pyionc action have been 
Such a solution produced no gastnc made However, in regard to the action of 
Serdjukov concluded that the alkali these chemicals no unanimity of opinion has 
111 the duodenum through its thus far been achieved 
‘invited,” as it were, the contents of Tabors in 1911 investigated normal inch 
stomach. It is unfortunate that work so viduals with the X ray He studied peristal 
fe^°kl Ceivcd and executed should have suf sis and the gastnc evacuation time in mdivid- 
^use of the limitations of the solu uais with normal, increased, and decreased 
used Had he not restricted himself to aad secretions after their ingestion of bismuth 
** concentrations of the solutions he did, he broth alone, after bismuth with hydrochloric 
tim i, 110 * have been misled into believing aad, and after bismuth with oil Unfortu 
Zr bydrochlonc add is the speafic agent nately , there exists no record of the strength of 
of initiating the duodenopylonc reflex, aad or ofl that he used His results showed a 
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marked retardation of gastric emptying after problem in human being* They observed 
the addition of the add to the meal. The fluoroscoplcally among other thing* the effect 
average evacuation time w*a increased by of the application of hydrochloric add and bi 
about 50 per cent During that same year carbonate of soda solutions through a tube to 
Cowie and Lyon observed gastric motor delay the antral and duodenal side* of the sphincter 
in infanta, following the addition of add or They noticed no effect upon the opening or 
alkali to the meal L*dd, on the contrary doeure of the pylorus following the repeated 
was able to hajten gastric discharge In infants Introduction of 10 to to cubic centimeter 
by aikal miring the food with aodium bicar portions of tenth normal hydrochloric add on 
bonate. Spencer Meyer Rchfusa, and Hawk, the antral side of the sphincter Similar re 
determining gaatric emptying In adults by suits were obtained with 1 per cent and 5 per 
means of the stomach tube reported results cent bicarbonate. After the introduction of to 
similar to thoae of Ladd. Degen er using cubic centimeter* of tenth normal hydrochlo- 
methods similar to thoae of Spencer el cl nc aod into the first portion of the duodenum, 
achieved like results. they recorded in two instances duodenal anu- 

Intereating indirect evidence of the effect of peristalsis, associated with cither prolonged 
tad on gastric emptymg was obtained by Ivy pylorospaam or almost complete cessation of 
from studies in water drinking in man He antral peris talus. 

noted that the stimulating power of water for It is obvious from the results obtained 
the production of gastric secretion varied no- from our experiments that McClure ci al 
ticeably in different individuals. He ob- faffed to obtain an effect from antral appiica 
served further that the stomach which emp- tions because the small quantities of reagent 
tied the water quickly did not respond to which they used at any one time were neutral 
stimulation by water Finally the work of ixed or diluted before a proper concentration 
McClure, Reynolds, and Schwarts presents reached the duodenum to activate the doo- 
tbe most recent senous attempt to study this denopylonc reflex. 
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Tbe conflict of the evidence from human ex states cautiously that he does not wish to 
Penmentation is not lacking in the results from be misunderstood as excluding all influence 
experiments — in which latter case con from the lower portion of the intestine He 
cOtions are supposed to be more easily con is content to saj that the difference m their 
trolled Just preceding Serdjukov, there influence upon pylonc control between the two 
appeared m France an extensive article b> halves of the small intestine is very marked. 
Alar ban. It includes an exhaustive historical Marbaix like von Menng before him, had 
review which frequently seems impertinent to failed to grasp the significance of the action 
the subject But it does contain additional of the milk in initiating the intestinal reflex 
experimental data Marbaix started with the and so attributed it to intestinal filling 
fiipp^tion that the intestine influences the Likewise, we in our experiments on human 
teflon of the pylorus He attempted in his beings attempted to determine the extent of the 
ttudies on dogs with intestinal fistulas to de mucosa from which an influence on the pylorus 
t ® T nme the extent of intestinal mucosa from could be elicited Thus far our efforts have 
»hich this influence could be elicited He been but partially rewarded. By the use of 
Placed one fistula at io to 15 centimeters chs long duodenal tubes we were able to reach the 
^ k° m the pylorus at which level he knew upper jejunum In one instance we studied 
could induce the reflex A second fistula the effects of various substances introduced 
placed at varying points distal to the into the lower ileum through the ileostomy 
^ < ^ 0 ® 8 5CC0n d fistula was located open mg m a patient who had had a complete 
?| 38 centimeters proximal to the crecum, a colectom} Unfortunately the skin surround 
•rttle above this in the middle of the intestine mg the Deal opening was so sensitive that we 
1 3 meters from the pylorus, above the were unable to eliminate psychic factors and 
Just quarter of the intestine (48 centimeters their effects upon gastric motility 

? C P^rus), and 25 centimeters from In one senes in which we used as the mtesti 
T Pylorus, respectively nal stimulant through the long duodenal tube 

•to the first and second dogs the mtroduc a to per cent (hypertonic) glucose solution, we 
oon of milk through the lower fistula failed of obtained a 30 per cent increase m gastnc res- 
oth>,. 1^ u P on gastnc emptying In the 2 idue as compared with the patient's standard 
yrf 1 however, gastnc motor dela> resulted gastnc emptying The glucose was instilled 
Jj® “ e ®llk was similarly applied Alar at the comparatively low rate of 40 drops per 
m this chapter that the w minute and the tip of the tube was appron 
rrf 1 ® intestinal filling on the closure of matel> at the junction of the second and third 
of 15 within the upper half portions of the duodenum. A similar result 

uk small intestine The lower half seems was obtained when the tip of the tube was in 
cel ' to possess such an effect Marbaix the upper jejunum Thus far wc feel justified 
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in the belief that the border petrol against 
tbe admission of the Irritant lies In the region 
of the a per of the duodenal cap but our In 
testmal intubation studies show that the re- 
flex for pylonc closure may also be ehdted by 
stimuli affecting tbe intestinal mucosa for a 
considerable distance beyond this area. 

Certain other interesting phenomena arete 
noted. Gath ell deduced that the pylonc 
sphincter has a spedal nerve supply different 
from that of the stomach and duodenum. Re 
cent opinion (8 31 34) however has inclined 
to tbe view that all of the muscle of the 
pyloric portion of the stomach Including the 
sphincter is a tingle functional unit Cole (9) 
was the first to advance the theory that the 
duodenal cap 1* functionally part of the stom- 
ach. Several years later Thomas and Wbeekm 
found that In every instance in which they ob- 
tained simultaneous records showing the effect 
of stimulating the extrinsic nerves to tbe an 
tram sphincter and first part of the duode 
mim ah three responded In the same way 
More recently Metre* and McSwiney have 
shown that the reaction of tbe pyloric antrum 
need not necessarily follow the response of the 
rest of the stomach to nerve stimulation, and 
Brown McSwiney and Wadge (t) were un 
able to obtain motor response In the pyloric 
antrum of the cat, even when the body of the 
stomach showed contraction readily In a 
later study on spinal cats. Brown and Me 
Swincy (1; were able to show marked differ 
ences fn the response of tbe pylonc antrum 
and the remainder of the stomach follow- 
ing the administration of luminal and sympa 
the tic stimulation In spinal cats sympathetic 
stimulation caused gastric inhibition. In the 
spinal animal under tbe effects of luminal 
sympathetic stimulation results hi a complete 
reversal of tbe usual inhibitory reaction. The 
reaction of the pylonc antrum remained tbe 
same, however under the influence of luminaL 
When spontaneous movements of the antrum 
were present, the effect of sympathetic stimu 
latkm was Invariably inhibitory differing in 
no way from the reactions obser v ed In the 
spinal cat without amesthetlc. Many of our 
observations Indicate that the antrum, pylo- 
rus, and duodenal cap are probably more close- 
ly related as a functional unit than Is tbe an 


tram to the body of the stomach or the cap to 
the adjacent duodenum. In our experiment! 
Involving the administration of the test sub- 
stances by mouth occasional Instances of an- 
tral spasm as well as pylorospasm were noted 
with the more active reagents. This occurred, 
though, only in the achlorhydria. The duo- 
denal i mt fl latum*, however were productive 
of many more examples of thU combined 
spasm which were manifested with the weaker 
tad solutions as well as with the 5 per cent bi- 
carbonate, Antral spasm was obtained In this 
case in patients with add secretions as well as 
in achlorhydric*. Tbe antral spasm thus ap- 
pears to be linked up with the duodenal reflex, 
but its production is apparently related to 
the intensity of the duodenal stimulus and to 
the spread of tbe impulse 

Returning to previous animal experiments 
tjon, we find that Schuele a contemporary of 
Hirsch and von Mering concluded from stu- 
dies on duodenal fistula dog*, that sodium bi- 
carbonate hastened the emptying of the stom- 
ach. He attributed the change In motility 
to the action of tbe liberated carbon dkrride. 
He grounded bis opinion In the results of 
Kusemaol (18) that insufflation of carbon (box 
ide into the stomach markedly increased gas- 
tric peristalsis, and of Jaworiki that canxra 
dioxide hastened gastric evacuation, 

Morse found that water was discharged 
from the fasting stomach of anesthetized 
pithed dogs faster than any percentage of add. 
The most prominent feature he observed was 
the progressive diminution In tbe rapidity of 
discharge as compared with the Inert*** m the 
acidity These results are In keeping with our 
observation* m human subjects. They fall to 
confirm the results of Hedblom and Cannon 
that aadltles up to 0.15 per cent hasten mo- 
tility that 0.5 per cent add has relatively no 
effect upon motility at least during the first 
half hour and that motility is not slowed ms 
tenally until 1 per cent acid meals *re used 
Ortner following evacuation In dogi having a 
Daatre cannula in the duodenum a few cad 
meters below the pylorus, observed that alkt 
line water passed from tbe stomach sooner 
than did add. Strong add (above 0.3 per 
cent hydrochloric) distinctly Inhibited tbe 
relaxation of the pyloric sphincter Ortner 
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colored his test meal with methylene blue and 
used the appearance time of the blue color m 
the duodenum as a measure of the time neces- 
sary for pyloric opening Marks, in duodenal 
fistula dogs, found a progressive delay in gas- 
tric emptying dependent upon an increasing 
acidity of the administered meal Recently, 
Stewart and Boldyreff, working with gastric 
fistula, dogs, reported that a o 5 per cent solu 
tion of hydrochloric aad left the stomach at 
one third the rate of an equal quantity of wa 
ter They found that alkalis, with the excep- 
tion of weak solutions (0 5 to 1 per cent), pro- 
duced marked Inhibition of gastnc emptying 
We have never observed in human beings 
the phenomena reported for dogs by Mogan 
ind Thomas They report as the p redo mi 
uant effect of hydrochloric aad in the duode 
mim, a decrease in the extent and constancy 
of the pylonc contractions. They regard this 
inhibitory effect upon the sphincter as proba 
hly modental to a general inhibition of the 
itomaciu 

Elman and Rowlette studied the gastric 
emptying time and addity curves in dogs in 
which the pylonc sphincter had been cut 
across and to the submucosa. They found that 
postoperative gastric emptying of a 200 cubic 
centimeter meal of o 5 per cent hydrochloric 
•dd was more rapid than that which occurred 
before the operation. That this change in 
motility is due to the greater accessibility of 
the stomach to the duodenal contents is un 
tenable In the light of recent experiments (48) 
A more likely explanation is available as a 
rcsolt of our present studies. Applied to the 
d*ta of Elman and Rowlette we should ex 
an Imperfect response to the duodenal 
of a sphincter muscle impaired by cut 
tmg which should, therefore, permit of more 
mptd gastric emptying The beneficial ef 
cc * a . m the treatment of duodenal ulcers, re 
^tly reported by Deaver and Burden, from 
of the an tenor half of the pylonc 
•poincter are m all likelihood dependent upon 
*unflir explanation, rather than upon the 
^wed duodenal reflux, as suggested. 

T ammf d experiments reported 
of Carlson and LItt most closely parallel 
lrt / csu * t3 h humans. They recorded pylonc 
^on m dogs by means of a balloon They 


were also able to apply reagents to the gastnc 
and duodenal sides of the pylorus. They 
found that unless the pylorus was already w 
hypertonus and spasm they never failed to 
secure contractions of the pylorus from any 
thing and everything that stimulated the 
nerve endings in the duodenal mucosa They 
recorded that the stronger the aad or alkali 
used, the stronger and more prolonged was the 
induced pylorospasm The same substances 
acting in the stomach caused neither relaxation 
nor contraction of the pvlorus. Carlson and 
Litt also observed effects upon the pylorus 
from the duodenal introduction of water 
This bolds true in the human subject as well 
because we obtained a more rapid gastnc evac 
uation of the mouth banum meal dunng the 
wtraduodenal instillation of normal saline as 
compared with that obtained dunng the in 
stillation of plain water 

SUMMARY AND CONCLUSIONS 

We have indicated bnefly to what extent 
the rile of the pylorus has engaged the atten 
tion of medical thought even before the dawn 
of experimental physiology That this inter 
est has been main tamed is reflected in the ever 
changing nomenclature successively applied 
to this muscular Btnp 

Our own experiments have consisted of a 
roentgenological study of gastnc emptying 
and pylonc behavior in human subjects fol 
lowing the gastnc and duodenal application of 
vanous test substances. While many reagents 
were studied this report is primarily concerned 
with the action of aad and alkali in 176 senal 
roentgen examinations which indicate that 

1 Without due consideration of the indi 
vidual gastnc secretory response no proper 
evaluation of the experimental results could 
be made 

1 Of the three components concerned in 
gastnc emptying, gastnc peristalsis plays an 
in a dental rile only and is not concerned with 
pyloric opening, gastnc tonus is the greater 
motivating force, but the potency of each de 
pends entirely upon the state of the pylorus 

3 When the stomach is empty , the normal 
state of the pydorus is that of relaxation This 
u always seen m achlorhy dnes, but does not 
obtain in patients with free gastnc aad 
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4. The hydrochloric aad of the gastric con 
tents 13 the natural Intrinsic agent responsible 
for pylonc action V* e do not imply however 
that it Is the sole possible agent Certain 
other ingested substinces/such as various it 
ntants fats, hypertonic or hypotonic solu 
tions of sugars and neutral salts through their 
chemical or physical action are equally iffica 
aous. 

5 Any agent (intrinsic or extnnslc) be 
comes effective in producing pylonc closure 
only upon reaching the duodenum Here a 
reflex Is activated and maintained until proper 
neutralisation or dilution of the duodenal con 
tents which makes It acceptable to the adja 
cent distal duodenum, has occurred Then 
pylonc relaxation 

6 The duodenal mucosa adjacent to the 
cap Is most responsive to stimulation though 
the response may be obtained m other por 
tions as well. In general, the farther from the 
cap the stronger the stimulus necessary to 
evoke pylonc response. 

7 Under normal conchdona, the duodeno- 
pylonc reflex is not dependent upon duodenal 
fillin g 

8 Evidence is presented suggesting that 
the duodenal neutralizing mechanism is most 
highly developed In hyperchlorhydnca and 
least In achlorhydric*. 

9 The antrum, pylorus and doodecil cap 
appear physiological! v to be intimately re 
lated. Were we to picture our concept of pv 
lone action m a homely simile, as o there have 
been wont to do we would say that the stom- 
ach la like a dumbwaiter ever ready to deliver 
through its door the pylorus anything reach- 
tog it- The duodenum however sensitive 
connoisseur is selective. If the gastric con 
tents are acceptable to the official taster the 
duodenal cap gastnc emptying continues un 
toterruptedh if not the door or pylorus 1* 
hirmedly dosed and stays so until the portion 
tasted trial portion ii rendered acceptable. 
Thus, we see the pylorus as a door — emphati- 
cally not autonomous. 
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GASTRIC LAVAGE IN THE TREATMENT OF PYLORIC OBSTRUCTION 

Ax Expckimextax. Study 1 

— ^ NORMAN E. FREEMAN U.D ajto ROBERT L. BROWN M.D., Borrcw 


I N the course of studies on the gastric se 
cretion of cat* following pyloric obstruc 
tion daily tipi ration of the stomach con 
tent* was found to be necessary To our eur 
pn*e it was observed that the animal* which 
were subjected to repeated emptying of the 
stomach survived considerably longer than 
untreated controls This investigation was 
therefore made to determine the factor* re 
sponsible for the longer survival of the treated 

animal* 

ifelkods Healthy adult male or non-preg 
nant female cats were used. They were fed on 
a mixed diet of meat and milk but had fasted 
for 34 hours before the experiment was begun 
Before operation a tube was passed the gas 
trie contents aspirated, and the stomach 
washed until dean with distilled water Un 
der ether anrsth es ja, through a mldhne tna 
sion a rubber band X Inch wide was passed 
under the duodenum between the pylorus and 
the common duct and was tied just sufficiently 
to cause blanching of the wall of the guL The 
urinary bladder was then emptied by gentle 
pressure The cats were placed In cages in an 
isolated room in order to avoid psychic stimula 
bonof gastric secretion (2) They were weighed 
daD) and the rectal temperature was taken 
The control animal* were not fed but in some 
of the experiments measured quantities of dis- 
tilled water were offered. The vomitus was 
collected for 24 hour periods, though generally 
there was none until 36 to 48 hours after ob- 
struction Urine was usually expressed from 
the bladder daffy in order not to contaminate 
the vomitus. The treated animals had their 
stomachs emptied and washed out shortly 
after operation and twice daily thereafter 
Urine was collected at 24 hour periods. Care 
ful notes were taken of the general condition of 
the cats, especially with reference to activity 
dehydration, or tetany At postmortem ex 
amlnatkm the completeness of the obstruction 
was verified and the stomach and bladder emp- 


tied In one series of experiments on survival, 
6 cats served as controls and 5 others were sub- 
jected to repeated gastric lavage Determi- 
nations were made of the loss of fluid chloride, 
protein and non protein nitrogen in the gas- 
tric content*. In another series of 4 cats the 
levels of blood chloride, protein and non pro- 
tein nitrogen were estimated before and again 
3 days after obstruction. The blood was taken 
from the femoral artery under ether anes- 
thesia These findings were correlated with 
the loss by way of the stomach and kidneys. 
The c h loride was determined in the blood, gas- 
tric contents and urine as milli g ram* of sodi- 
um chloride by the Van Slyke method as modi 
fied by FIske The protein of the blood and 
gastric contents was measured by the mkro- 
Kjeldahl method of Howe after deducting the 
non protein nitrogen which was estimated by 
the Folin method. 

Results Figure 1 shows the average length 
of life after pyloric obstruction In 5 cats which 
were subjected to gastric lavage twice a day 
in comparison with that of 6 control animals 
which were not so treated. Emptying the 
stomach and washing it out allowed the ani- 
mals to live almost twice as long a* those 
which accumulated their secretions until they 
vomited. In no case did a cat whose stomach 
wai regularly emptied die sooner than the con 
trol an final. 

PreUcel 1 Cat 0 male, 3500 grams. Fastfnj *4 
boar*. Tbe stomach *11 emptied and waited 
with to cubic centimeter* d at filed water Ether 
*na 3 tte*ia wa* u»ed. A rubber band waa tied about 
tbe duodenum Tbe urine was upi eased from the 
bladder The animal was placed In an Isolated caps 
with 100 cubic centimeters distilled water 

Flrrt day Weight 3370 fram*. Rectal temper 
* to re pS 3 degree* F Water Intake go cubic ctn 
timtter*. \ omi tna 115 cubic cen timet era. 

Second day Urine po cubic centimeter*. Water 
intaka »o cubic centimeter*. No roe It m. 

Third day Animal era* found dead in caje- 
Wei^ht 3000 grams. Water intake or cubic eratf- 
rnetera. Urine and vomitus ijS cubic cent! meter*. 
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Postmortem examination revealed a markedly dilated 
itomach containing 17 cubic centimetera of fluid- 
Protocol 2 Cat 10, male, 3950 grama. Fasting 
H hour*. The itomach waa emptied and washed 
’dtli to cubic centimetera dlatllled water Ether 
»p«tne»ia waa uaed A rubber band waa tied about 
ute duodenum- The urine waa expreaaed from the 
bonder The atomach waa emptied and lava ted 1 
bw after recovery from anwatheaia. Animal waa 
P“ced in iaolated cage 

PIm day Weight 3900 grama. Rectal temper 
91 degree! F Urine 45 cubic centimetera 
^“•tonuch waa aspirated, 17 cubic centimetera 
T ~ ** d with 60 cubic centimeters diatiUed water 
second day Weight 3850 grama. Stomach con 
two, 90 cubic centimetera. Washing*. to cubic 
centimeter*. 

Weight 3650 grama Rectal temper 
98 degree* F Unne 79 cubic centimetera. 

CDntcnt * *7 cubic centimetera. Waahinga. 
3 cubic centimetera. The cat waa very active and 
about the room. 

Fourth day Weight 35*0 grama. Rectal tom 
P^tor* 08 degree* F Unne 40 cubic centi 
Stomach content* 10 cubic centimeter*. 
30 cubic centimeters Condition waa even 
on day before. 


mtten. 

&S*.3 

octter than 
Filth dai 


3 too grama. Rectal temper 
c, 9 l F Urine 116 cubic centimetera. 

contents 8 cubic centimeter*. Waahinga 30 
iru i , centimetera. A nim a l waa very active, alert, 

•M lulroted b wrrotmdbgv 


Fig * The average km erf chloride (A) and of water (B) 
per kilogram per day after pyloric obatruetkm in 4 caU 
treated by repeated gastric lavage (aoBd block) aa com 
pared with that In 4 untreated animal* (crow- hatching) 

Sixth day Weight 3150 gram* Stomach con 
tent* ± 1 cubic centimeter Not waahed out 
Very dehydrated. Still active. 

Seventh day Weight 3100 grama. Unne j 8 
cubic centimetera. Aneathetiaed with ether, py lo- 
rn* found tightly dosed. The atomach waa small and 
contracted, contents 4 cubic centimeters. Sacrificed 

The average loss of water and chloride per 
unit of body weight per day waa also de 
creased when gastric lavage was repeatedly 
performed Figure 2 illustrates the differences 
fn the average rates of loss m 4 treated in 
comparison with 4 untreated animals 

The diminish ed rate of chloride loss was as- 
sociated with a higher level of chlonde in the 
blood While the average fall in the chlonde 
level in 5 untreated cats was from 677 to 444 
milligrams per 100 cubic centimeters in 34 
days, In 4 treated cats the average fall was 
only from 6S6 to 527 mflhgrams per 100 cubic 
centimeters m 4 5 days 

The bod) temperature during the period of 
dehydration after pylonc obstruction vaned 
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only within 1 5 degrees F generally bong 
slightly lower at the end of the experiment 

Analyse* of the nitrogen of the gajtnc con 
tent* revealed only small quantities of protein 
o 25 per cent In an average of 5 experiment*. 
The non protein nitrogen content however 
increased as the dehydration progressed. In 
Cat 7 the concentration increased steadily 
from 74 milligram* on the first day after opera 
tlon to 400 milligrams per 100 cubic cent! 
meter* on the fifth day No correlation be 
tween survival and nitrogen loss was found. 

COUUENTS 

It ha* been recognized ilnce the work of 
Gamble and M elver that death after pyloric 
obstruction is directly referable to the loss of 
water and electrolyte* from the body by way 
of the stomach. Any factor therefore which 
hastens the secretion of these substance* 
should lead to an e arl ier death It ha* been 
shown for example that subcutaneous Injec 
tion of histamine in dogs with a pykrnc iistula 
results in an increased rate of gastric secretion 
and lead* to a rapid and fatal dehydration and 
dechlorination (r) Water itself doe* not atim 
ulate gastric secretion (7I If the stomach U 
distended, however the outpouring of fluid i* 
definitely m creased (7) So al» 1* it etimu 
la ted b> salt* and by nitrogenous substance* 
(7) By repeated gastric lavage in these cx 
penmen t* distention was prevented and any 
inatant* of secretion were removed. The lost 
of chloride and water was thereby reduced 
(Fig *) and life prolonged in the treated ani 
mal* (Fig 1) 

Gastric lavage has been used clinically for 
tome year*. The work of Wangensteen ha* 
placed great emphasis upon the comfort 
and relief from distention and vomiting to be 
obtained from drainage of the stomach by the 
nasal tube He state* that It ha* been re- 
markable how the patient a condition as well 
as his comfort Improved incident to the in 
terruption of accretion in distention (9) 


The results obtained in these experiments 
would seem to indicate that the improvement 
in general condition after gastric lavage wu 
due at least In part to a reduction In the rate 
of kiss of water and electrolyte* from the body 
into the lumen of the stomach. 

CONCLUSIONS 

1 The period of survival in cats with com- 
plete pylonc obstruction Is almost doubled by 
frequent aspiration of the stomach contents, 

2 There is a concomitant decrease in the 
rate of lost of chloride and water in the treated 
animal*. 

3 The loss of protein by way of the stomach 
is quite small 

4. Dehydration from pjdonc obstruction in 
cat* is not associated with an elevation of 
body temperature 

5 It is suggested that in clinical case* the 
benefit derived from gastnc lavage is to be at 
tributed in part to the decrease in the rate of 
loss of chlonde and fluid from the body into 
the stomach. 
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II THE DETERMINATION OF THE WEIGHT AND AGE OF THE 
FETUS IN UTERO BY THE AID OF STEREOROENTGENOMETRY 1 

STEWART a CLIFFORD SLD Barron 


I N tie first study of this senes * method of 
Y ray measurement was described that 
gives reliable information as to the 
occipitofrontal diameter of the fetal head m 
ulero It is the scope of the present com 
mumethon to present means whereby this 
occipitofrontal diameter may be translated 
into the practical terms of fetal age and body 
waght 

Scammon and Calkin s have established 
“the Uw of uniform fetal growth ratios 
which states that during the fetal period 
linear growth of the various parts of the body 
takes place at a uniform rate In their studies 
they have calculated the growth of the oc 
opftofrontal diameter (by empirical formula) 
with respect to age in the fetal period This 
relationship 19 presented in Figure 1 so that 
from a given occipitofrontal diameter the age 
of the fetus ui ulcro may be stated in lunar 
months 

While this information is of considerable 
interest it helps but little in enabling the ob- 
stetrician to visualize accurately the size of 
the fetus t n ulcro An attempt has been made 
therefore, to translate the significance of the 
occipitofrontal diameter into the compre 
hensible terms of body weight. The relation 
costing between the occipitofrontal diameter 
and birth weight has been investigated in 479 
newborn infants and is expressed in the ac 
companying graph (Fig 1) Curves have been 
constructed by inspection for the estimation of 
the minimum, average, and maximum body 
F«ght to be expected for any given ocdpito- 
irontal diameter Table I has been compiled 
from this data and gives the same mfor 
tuition 

Knowledge as to the size of the fetus in 
u(ao has proved to be of particular 1 value in 
complicated by toxaunia, heart disease 
kk^ding, or any other condition that might 
Necessitate an early termination of pregnancy 
Bnd - • - 


plication of this service to speahe obstetrical 
problems 

Cast i A 27 year old pnmipara wu ex* mined 
in the eighth month and Immediately aentinto the 
hospital because of vaginal bleeding. She had bad 
painiea* bleeding for the preceding 2 daya and had 
passed about a quart of blood On admission the 
was in good condition and wai not bleeding 

Stereoroentgenometrlc examination found the fetal 
occipitofrontal diameter to be 11 5 centimeter*. This 
indicated a minimum fetal weight of 5 pound* ( a *67 
grama) and a probable weight of 6 pound* n ouncea 
{3 075 6 ^°“) 

Three daya after admission vaginal examination 
established the diagnosis of placenta previa and 
started tome fresh bleeding A cesarean section wax 
performed immediately under gaa oxygen and ether 
anesthesia with the deliver* of a s pound 12 ounce 
(a 625 gram) infant whose actual occipitofrontal 
diameter was 11 6 centimeters Both mother and 
infant were discharged later In good condition 

Cast a 1 This patient had lost her first child and 
her second pregnancy resulted in a miscarriage at a 
month*. She developed toxa-rala and chronic 
nephntis during her third pregnancy and although 
she went to full term a amall macerated fetus was 
precipitated From the third month of her fourth 
pregnancy ahe ihowed a slight trace of albumin in 
theunne but the blood pressure itayed within normal 
limits until later The question of a therapeutic 
abortion waa considered but a* the patient wa* ex 
tremdy anxious to have a child pregnancy wa* 
allowed to continue. 

An X ray determination of fetal sire wai made in 
the seventh month and the fetal occipitofrontal 
diameter found to be Q-9 centimeter*. Tlu* In 
dicated a minimum fetal weight of j pounds (1460 
grams) and a probable weight of 3 pounds 8 ounces 
(1 60 o grama) 

Because of the small aise of the fetus and became 
the maternal condition permitted, pregnancy vrts 
allowed to continue for another month. By that 
dme the blood pressure was found to have nien to 
134/00 and a large trace of albumin had appeared 
in the urine The \ ray examination wax repeated 
and the ocdpltofrontal diameter now found to be 11 
centimeters which meant a minimum fetal weight 
of 5 pounds (a J67 grams) anda probable weight of 
6 pound* 12 ounce* (3 07c grams) 

Labor was induced ana the patient delivered a 6 
pound s ounce (3,77^ gram) infant with an actual 
ocdpltofrontal diameter of n 1 centimeters. 

*1 rm twlt&cd lo IV r»ol (VrUlfcM for to m<*-< lit CJX- 


suninianea of a few case histones are 
presented at this point that illustrate the ap- 

mi It* Bonoc Ofe*lrtrlc*l Soorty cm October it gj» 
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Pitbologtemi ex»mJn*tioo ol the nUcenU tfecrwed 
■ p»rti*l premslnre icperidon ana an wdematon* 
umbilical cord. Microscopically the pUcarts pre- 
aented the picture associated with chronic nenhritt*, 
bamrarrliage Into th# decidua and fetal arteritk 

Caw 3 A 16 year old H-para had been delivered 
previouuy by (Marean section because of a com- 
pound presentation and a question of diwroportlon 
Sbe was focod to hare rheumatic heart ataeaac with 
mitral rtenoifi and paroxysmal auricular flutter In 
the djhth mouth of hex pregnancy ahe »u dlacor 
ered to be fibrUJatin*. S« was exa m ined by X-rav 
and the fetal occipitofrontal diameter demonitrated 
to be ii 3 centimeters. This indicated a minimum 
fetal body weight ol 3 pcaind* (1 1Q1 rrama) and a 
probable weight of 6 pound* 1 1 ocncea (3,075 grama) 
Delivery waa accompHihed by aesarean section 
under drop ether ariotheala. Tbe Infant actually 
weighed 6 pound* 10 ounce* (5,000 gram*) and bad 
an occipitofrontal diameter of 11 3 centimeter*. 

Cask*. A *s y«*r old prtmlpara waa admitted to 
tbe ho*patal In the seventh month of pregnancy with 
the diagnosis ol chorea. The caniWofiit advised 
deSverr as *oon a* tbe baby was bettered to be 
riatJe. By X-ray examination the fetal occipito- 
frontal diameter wa* found to be 10 6 centimeter*. 
TbU Indicated a minimum fetal weight of 4 pound* 
(1,8x4 grama) and a probable weignt of 5 pounds 
8 ounce* (i joo gram*) Tbe patient wa* dehrered 
from below of * 5 pound 1* ounce (1 600 gram) Infant 
whoaa actual occipitofrontal diameter wa* 10 9 
centimeters. 

Certain Interesting figures have been ob- 
tained concerning the rate of increase of fetal 


body weight that are in accord with eratiay 
clinical impressiona. In the seventh and 
eighth lunar months tbe fetus slowly in crease* 
in weight at the rate of 5 and 6 ounces per 
week, respectively During thi* period the 
total body weight of the fetus Increases from a 
little over 1 pound (600 grams) to 4 pounds 
(1,800 grams) 

In the last a lunar months of pregnancy the 
fetus begins to increase in weight at a much 
more rapid rate while at the same time main - 
tai n ing the previous rate of skeletal growth. 
This m crease in weight is doe to the laying 
down of Urge deposits of subcutaneous fat 
and water and Increase in muscular develop- 
ment The rate of Increase In weight Jump* 
to between 8 and is ounces per week. Ap- 
preciation of this rate of weight gain is of 
great obstetrical importance for It mean* that 
even a a weeks’ delay in the Induction of labor 
will result in an increase in fetal weight of 
from 1 to iK pounds. In this connection it 
may be of interest to point out that where 
as m our experience the mortality rate for in- 
fants of leas than 5 pounds has been between 
48 and 39 per cent, the mortality for infants 
of from 5 to 6 pounds has been less than 3 per 
cent 

Fortunately in the group of infants of 
greatest Interest from the point of view of 
their degree of maturity a dose relationship 
was found to exist between body weight and 
occipitofrontal diameter In Infants of a body 
weight leas than 4 pounds (r,8oo grams) it was 
possible to predict thar actual weight from an 
estimated occipitofrontal diameter with res 
sonable accuracy In the series investigated, 
all infants with an occipitofrontal diameter of 
less than 10 centimeters were found to weigh 
less than 4 pounds (1,800 grams) Those with 
a diameter between 8 and 9 centimeters were 
found to wdgh less than 5 pounds (1,360 
grams) Those whose diameters were below 
8 centimeters were all non viable. 

There were such wide variation* of possible 
weights encountered above and below tbe 
mean expected body weight curve in the last 
a month* of pregnancy that it was knpojdtJe 
to give an accurate prediction of the birth 
weight to be expected In the individual case. 
It was possible, however to predict the 
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mmuninn weight that might be encountered 
for any given occipitofrontal dia m eter and at 
the same time give the average or probable 
weight to be expected. In these latter months 
to be assured of the minimum weight that 
might be encountered in an individual case is 
of great practical Importance In enabling the 
obstetrician to choose the safest course of 
action In the group investigated an occipito- 
frontal diameter of 10 5 centimeters assured 
the obstetrician of an infant weighing at least 
4 pounds (i,8oo grams) while a diameter 
greater than ri centimeters indicated a body 
weight of at least 5 pounds (2 267 grams) 

The occipitofrontal diameter may be as- 
crmed to increase tn utcro at the rate of from 
10 to 12 millimeters per month. Thoms has 
found that in heads with an ocopitofrontal 
diameter up to ri centimeters the bipanetal 
diameter may be obtained by subtracting 
1 S centimeters 

The determination of fetal sire has been of 
roasdmble valuein the handhngof cases com 
phcited by any condition— such as toxmmia, 
bfart disease, or bleeding— that might necessi 
tote an early termination of pregnancy It is 
1 great comfort to be assured of the viability 
of the baby pnor to the premature induction 
« labor or delivery by caesarean section 
llany times in the course of our studies when 
4 small fetus has been revealed by X ray 
^^minaUon the maternal condition has per 
^tted a prolongation of the pregnancy, thus 
gtoatly Increasing the infant’s chances of 
On the other hand, it has been found 
more frequently that when the examine 
tom is made the fetus is already of sufficient 
t ^ a * urt k cr prolongation of pregnancy, 
Its considerable hazard to both the 
mother and infant, is unnecessary 

CONCLUSIONS 

' ^ Sraph has been prepared, based on a 
* °* 479 mfants, from which it is possible 

and age of the fetus 
fo°m the stereo roentgenometnc 
^j^^twn of the occipitofrontal diameter 


TABLE L — A TABLE TOR THE PREDICTION OF 
THE JUINIinm AND AVERAGE BODY WEIGHT 
TO BE EXPECTED FROST A GIVEN OCCIPITO- 
FRONTAL DIAMETER 
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2 Data has been presented which suggests 
that the fetus gams weight ih uiero at the rate 
of 5 to 6 ounces per week during the seventh 
and eighth lunar months and at the rate of 
from 8 to 12 ounces per week during the last 
2 months of pregnancy 

3 The determination of fetal size has 
proved to be of value m the management of 
cases complicated by tonemia heart disease, 
bleeding or any other condition that might 
necessitate an earij termination of pregnancy 

4 Through a knowledge of fetal size many 
pregnancies that might otherwise be termi 
nated immediately may be prolonged until a 
viable infant is assured 

5 An X ray examination revealing an in 
fant alreadj of adequate size may make it 
unnecessary to expose the mother to the 
hazards of a further continuance of pregnancy 
and the fetus to the associated danger of mtrn 
uterine death 
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SURGERY GYNECOLOGY AND OBSTETRICS 


THE GRADING OF EPIDERMOID CARCINOMA 

OLIVE GATES LLD axo SHIELDS ARREN 1LD Bomrcc* 

t Irw A* L*b«i»fcX7 at filkhp W tk* Crffc P Mr— kJ tmd |ka DajvrtBOt M PukaJ c p JlirrtrW Mi • ol fctnl 

T HE pathological matcnal of the Hunt Cellular differentiation ii undoubtedly the 
ington Memorial Hospital and the most unportant pouit to be consldemi. l\e 
Massachusetts State Tumor Diagnosis believe differentiation of the type cell of the 
Sendee has been unusually rich m epidermoid epidermoid carcinoma to parallel chiefly the 
carcinomata. Since formal histological grad degree of keratinlxabon However In addl- 
ing of malignancy was first developed for this tion to this point, increase in mitotic activity 
group of tumors (i) and even now is most and particularly the presence of abnormal 
successful!) applied to them a study of our mitoses increased variation of cell sue and 
material should prove of value shape increased tendency to infiltration ol 

Since the opening of the hospital In 1913 the tissues all indicate higher degrees of mi 
5 053 separate epidermoid carcinomata have Ugnancy Stromal changes we regard as with 
been diagnosed in the laboratory Many of out significance in determining the grade 


these had more than one biop; 
placates have been eliminate! 


but the du 
There was 


Usually marked lymphocytic infiltration oc 
curs in the lower grades of cancers although 


practically no variation in grade between sub- this is by no means constant. Eosinophilic 


sequent biopsies on the same tumor infiltration is most probably determined by 

These s 053 cancers were removed from the extent of necrosis of lymphocytes. 

4,987 patients there being 35 cases of mol We have not endeavored In thus study to 
tlple epidemioid cancers. In addition to these differentiate between the various type* of 
35 cases, there were 24 with one epidermoid keratmiiatron It Is not sufficient to lay down 
cancer and one or more cancers of other types, one arbitrary pattern for grading It must 
Fixe of the multiple cases showed 3 or more be adapted for the tissues of each locality 
distinct lesions. The 5 multiple cancer cases with dae regard for the character of the nor 
which come to autopsy have been discussed mal epithelium of the part Thus an ep» 
in our previous report (9) Undoubtedly dermoid cancer of a given grade Is more 


infiltration is most probably determined by 


in our previous report (9) Undoubtedly 


cancer of a given grade is more 


other multiple cases occurred id the series heavily keratinized in the Hp than the tongue 


although not known to us as the biopsy roa 
term! was not sent to this laboratory 


the vulva than the cervix uteri 
The slides were studied and graded by each 


Our system of grading has been described of us individually and then checked and 


elsewhere (7) In essence it parallels Broders 
but we use three grades rather than four 


compared. Some either because of scanty 
biopsy material poor technical treatment or 


While man) tumors are fairly uniform his- extraordinary variability In histological ap- 
tologicaDy throughout thus making grading pearance could not be satisfactorily graded 

“ “ " These made up only 3 per cent of the total 


fairly easy others vary We have arbitrarily 
chosen the least differentiated portion on 
which to grade never lese than one third but 
make allowance for the presence of a higher 


HISTORICAL BI/yUAXY 


While grading was originally developed as 


degree of differentiation elsewhere In the tu an aid to the prognosis of individual case* 

mor We feel that the grade should be de (1) there has been an Increasing tendency 

term in ed from the least differentiated portion even among Its advocates, to decry too dose 
of the tumor rather than the whole since correlation between the grade of malignancy 
any practical value of grading rests on the and the end result In any given case. Sow 
due it gives to the subsequent behavior of ever its value ho establishing group progw> 
the tumor This tends to be determined at sis has yet to be seriously challenged hi 
least in epidermoid carcmomn by the most certain types of tumors, to be sure iU 
active portion. curacy is distinctly less than In others, and 
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TABLE L— RELATIVE FREQUENCY OB GRADES IN VARIOUS SITES 
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m Jomc no satisfactory means of grading has 
yet been evolved 

In the group of the epidermoid carcino- 
mata, however, there has been fairly uniform 
Access attained by those who have made use 
°f the methods of histological grading Of 
®>rted importance, m the group of the epi 
< ** D)0, d carcinomata m particular has been 
the growing tendency emphasized by Ewing, 
t° regard grading as having significance not 
°~y f rcm the standpoint of end results, but 
from that of immediate treatment It 
* ccnu quite clear that the radiosensitivity of 
& tumor increases as its grade of malignancy 
T cascs One must be careful not to confuse 
r ^rtiosen 3 itivity with what we may term radlo- 
^rabibt} For example, certain of the grade 
carcinomata of the cervix uten melt away 
tn striking rapidity under radium treat 
rrt u 1 rccur very promptly and kill in a 
t , ^ Lor ^ penod of time in spite of 
In Practically every case of grade 

_caranoma of the cervix that we had an 
opportunity to follow recently has shown 
response to radiation with ap- 
t complete or nearly complete disap- 


pearance of the local growth followed by 
prompt recurrence and usually metastasis 
As is natural m the attempt to perfect none 
too- well functioning systems there have been 
many modifications of the criteria used in the 
grading of tumors and various factors ha\e 
been introduced which may or may not be 
of importance in determining the grade of ma 
iignancy In our experience, the more com 
plicated methods have not proved of any 
greater value than the simpler ones Thus 
we have graded a small group of tumors re 
ported here by Hueper 9 system and haw not 
found significant variation from the results 
obtained by our own less cumbersome method 
of estimation of malignancy 

While various groups of tumors are still re 
garded with uncertainty when it comes to 
assignment of histological degree of malig 
nancy none the less in most of the epidermoid 
carcinomata it is now generally believed pos- 
sible to make a fair approximation of the 
grade (3) In this due consideration must 
be given the various cbm cal factors as well 
as the picture of pathological malignancv be 
fore any attempt is made at prognosis bear 
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TABLE IL— RELATIVE FREQUENCE OF GRADES BY: AGE 
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TYBLE nL— CANCER OF THE CERVIX UTERI BY AOE AND GRADE 



ing In mind that the grading will of necessity 
be always uncertain to far a s Individual ap- 
plication goes, even though It may be of verj 
definite value from the standpoint of group 
prognosis and ftDl more so from the stand 
point of determining relative susceptibility to 
radiation of the various cancers which ma> 
be encountered In a given site. 

THE RELATIVE TREQUEtfCT OT GRADES 
Hf VARIOUS MTU 

Through our attempts to correlate the cri 
tens used in histological grading with the 
picture normally presented by the epithelium 
in each part we feel that Table I offers fairly 
comparable data. In it we have endeavored 
to present the relative frequency of the va 
rious grades of malignancy for a given alto as 
encountered fn our material 

Thus it will be seen that m epidermoid can 
cers of the external surface of the head and 
neck grade I tumors outnumber grade III 
ten to one This closely parallels dim cal ex 
penence with these turnon the bulk of which 
do well under treatment rarely metastasis*, 
and even then axe practically restricted to 
the regional node*. Moreover relatively large 
doses of radiation are required to effect dis- 
appearance of these tumors, the low grade 
paralleling radio resistance In the hand and 
foot no grade HI canceri were encountered 


among 149, and only 13 per cent belong in 
grade II again in keepmg with then low 
clinical malignancy 

In the lower lip (including unspecified Bp 
cases practically all of which are probably 
lower) the relatively benign character of the 
lesions is even more striking This further 
emphasizes the fact that most failures m the 
treatment of lip cases are caused either by 
Initial delaj or inadequate treatment. 

The buccal cavity presents a striking!} dif 
ferent picture. Here only half the cases faD 
in grade I although a lesser degree of keia 
ttniation was exacted for this grading than 
in the external cancers. In the respiratory 
tract a similar ratio prevails. 

The cervix uten presents an even more 
marked reversal of these relibonshipa, grade 
HI bang as frequent as grade I, and grade I 
making up only one fourth of the total This 
again would be expected In view of the clini- 
cal behavior of cervical cancer and the fre- 
quency of generalised metastases, which are 
far more common In this than In the other 
groups mentioned (8) True It may be ob- 
jected that the facial and lip cancers have a 
more dearent lymphatic barrier to hurdle be 
fore reaching the viscera, but none the Wi 
this Is by no means Impenetrable, as the 
melanoma ta of the face and scalp prove only 
too wefl- 
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TABLE IV — DISTRIBUTION OF EPIDERMOID CARCINOMATA BY GRADE, SITE, AND SEX 
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A uniform division of the number of cases 
In a given grade Is not essential, and indeed 
should not be expected We believe that the 
lower grades of malignancy predominate in 
some sites, and the higher grades in others, 
*nd that this variation may explain in part 
the varied dim cal behavior of cancer in dif 
ferent localities. 

age and grade 

There is a widespread and well founded 1m 
pressha that cancer In young people is a 
1 “J lc h more virulent disease than m the eld 
tt*) Whether this rests on properties of the 
growths themselves or of the host Is not dear, 
ind a comparison of relative frequency of the 
Pades of malignancy at different ages is 
^finitely indicated Should grade III can 
“^ predominate in the young the Question 
Tt ?r c * be at least partly answered 
However stud} of our material disappoints 
T?], *“£&rdless of the location of the tumor, 
relative frequency of the grades remains 
same in each age group Thus males un 
y of age had 4 4 per cent of the 
I cancers of the skin of the face and 
7 per cent of the grade II and 3 per 
{t. 0 “e grade III Similarly In cancer of 
m °oth males under 40 years of age had 


1 7 per cent of the grade I cancers 2 per cent 
of the grade II and 3 per cent of the grade 
HI Males 80 years of age or over presented 
10 per cent of the grade I face cancers 12 
per cent of the grade II, and 3 per cent of the 
grade HI group The same Insignificant va 
nations are shown in cancers of other sites 

Combining several of the important sites 
in Table II (skin of the face and head, trunk, 
hands, and feet, and other scattered sites) a 
surprising snnilanty of frequency in the va 
nous age groups is shown in all three grades, 
whether the sexes are considered separately 
or together Cunously enough the sex dis 
tribution also is almost identical in the three 
grades 76 per cent of the grade I cancers 
80 per cent of the grade II, and 76 per cent 
of the grade HI occurring in males 

Cancers of the cervix uten occur at a 
younger a^e than tumors elsewhere (49 per 
cent m patients below 50 years of age, against 
*4.8 per cent for the group m Table H) 
However, the age distribution runs close!} 
parallel for all three grades This point is 
well brought out by Table HI 

SEX DIFFERENCES 

One interesting point brought out In the 
course of this stud} is the relative sex dis- 
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tributxm of epidermoid carcinomata in rnn 
ous sites. In Table IV we note a marked 
preponderance of bend and neck cancer* (ex 
eluding lower lip) in the nude (70 per cent 
a» against 30 per cent) Thu u particularly 
mar ked in the case of the ear (88 per cent 
is against 12 per cent) The exposure of the 
male ear as contrasted with the female Is un 
doubtedly an important factor Not a few 
case* of caranoma of the ear in the male give 
a history of antecedent frost bite 

The skin of tbe upper face and the nose 
where exposure is not unlike in the two sexes 
shows a less preponderance of cancer in the 
male (q8 per cent as against 42 per cent) 

In the covered region* of the body epi 
dermoid cancer oi the skin runs closely par 
all el m the two sexes (49 per cent in males and 
51 per cent in females) In the extremities 
70 per cent 0/ the cases occurred in males. 

Cancer of tbe lower Up 13 above all others 
essentially a male lesion 2 9 per cent only 
occurring in females. The buccal cavity also 
presents a striking male preponderance (87 
per cent) This preponderance l* consistent 
in all ports of the buccal cavity 

When we consider tbe genitalia however 
the bulk of the cases occur in females, due to 
the great number of cases of cancer of the 
cervix oten. Hero 97 per cent the propor 
tion of female cases, 13 as striking as the 
marked predominance among males of tbe 
Up cases 

In spite of these wide vans boos in different 
parts of the body the balance of the two seres 
is very dose in the entire group 52 per cent 
being male and 48 per cent female 

The higher malignancy of the cancers of 
the c er v ix does cause a greater percentage of 
epidermoid cancers in the female to fall in 
toe higher grades. Whereas of all crar graded 
epidermoid cancers In males 61 per cent fell 
in grade I and only 9 per cent in grade III 


in females only 36 pier cent were classified as 
grade I and 20 per cent as grade EL 

In most sites, however the sex ratio re 
mains constant regardless of the grade. When 
marked variation appears the number of can- 
cers is small and the statistical significance 
but slight 

RELATION or GRADE TO METASTASIS 
AND TO MULTIPLE CANCERS 
One point that has interested us has been 
as to whether a given cancer maintained its 
grade in its metastaaes or became more or 
less m a l ignant This data has been obtained 
in only a relatively few cases because often 
only the primary growth was sent to the 
Tumor Diagnosis Service and because oi the 
frequent failure of grade I cancers (of which 
the senes contains many) to metas tnd r r . 
From the data available we feel that usually 
tbe grade is maintained m the metastasis. 
If a change is noted the metastasis is as fre 
quently of a lower grade than the primary 
as of a higher This impression parallels the 
experience of Mills, Broders, and Caylor 
The relative likelihood of metastasis in the 
different grades is beyond the scope of the 
present stud} but has been presented in de- 
tail bj us for certain groups of cancers (8) 
and further studies are in progress. 

In our cases of multiple malignan cy the 
grades of the epidermoid caranoma ta 00 not 
vary significantly from the distribution br 
grades in our entire aeries. While we have 
pointed out (9) that cases of multiple cancer 
are more frequent than would be expected on 
the basis of chance we see no reason to as- 
sume as corollary to this, as Hurt and Bro- 
ders do that “the average grade of mahg 
nancj of mulbpie primary tumors should be 
higher than in a like group of single maGg 
nant tumors. In fact one of the most fre- 
quently occurring cancers in multiple case* a 
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the basal cell carcinoma which 13 certainly 
of as low malignancy as any type As may 
be seen from Table V, grade I tumors prc 
dominate m our group of multiple cases 1 

stnniAR\ 

r The frequency of various grades of ma 
lignancy has been studied among 5 052 epi 
dermoid carcinomata, removed from 4 987 
patients 

2 Three grades of histological malignancy 
hive been det ermin ed, chiefly on the basis 
of the degree of differentiation of the neo- 
plastic cells. 

3 Histological grading should not be used 
as a guide m individual prognosis, but is of 
service in determining group prognosis and of 
much help m est ima ting the probable radio- 
senstivity of a given cancer 

4- In general, epidermoid cancers develop- 
ing m sites where the dim cal malignancy is 
low tend to be of low histological malignancy 

By tW utire cl tU* «t»dy mmltlpJ* an other thxn thme h*no* 

\ast cm «r4.iertnoM c*trinc»«» c^dmdad. 


and where the dim cal malignancy is high, the 
number of cancers in the higher histological 
grades of malignancy is m creased 

5 Histological malignancy is independent 
of age and sex 

6 In certain sites epidermoid carcinoma 
is practical!} a sex limited disease 

7 Metastases tend to be of the same grade 
as the primary tumor from which the> arose 

8 The histological malignancy is no greater 
in cancers from cases of multiple malignancy 
than in single cancers. 
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AN EARLY HUMAN EMBRYO IN SITU 
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T HE specimen which forms the subject 
of this report was discovered in the 
course of s postmortem examination 
which was made upon the body of s young 
rromsn who died In the New Haven Hospital 
on July 5 193s 

Thirteen heron before her death ibe had tai.cn two 
teupoocfuli of an arsenic containing lnjedldde. 
\ otniiing, diarrhoea, and abdominal pain commenced 
wi thin a abort time after Ingestion of the pobon 
The patient wu In a state 0 1 thock when ane wti 
admitted to the hospital. Despite the adminhtra 
tlon of traenic antidote* and general inpportlvt 
measure* *he succumbed No information partain 
fng to the menstrual history coo Id be obtained Tha 
necropsy waa performed 5K boun after death and 
in the Intervening time the body waa kept at 6 de 
greei centigrade. The primary anatomical change* 
included acute tunnorriagic and ulcerative gaitri 
d* and ente riti * epithelial and lymphoid prolife* 
Iron and focal tb*ce«ac» of the thyroid diffuse 
myocarditis subendocardial haanoiThage (right 
ventricle) 

The examination of the genital tract was made 
with great care as tha initial Inspection of the utrrui 
revealed It to bo boggy and enlarged and the poaal 

n of an early pregnancy wta recognized In 
thegroaa findings in the genital tract were as 
follows The mucr** of the vagina wai pale pink, 
intact, and corrugated The cervix waa aoft, sym- 
metrical and ao mew hat enlanred. Projecting from 
tha oa waa a white mucoid plug which completely 
filled the opening. The uterus waa aoft ana tyro 
metrically enlarged. The external overall meaaore- 
rrwnti were 18 by 6 5 by j cent im eter*. On section tha 
cavity waa found to contain a small amount of 
muenfd materia] which chmg tenaciously to the 
endometrium, partfcnlariy In the region 0/ the 
fundus and right cornu Tha erefonitrium was 
smooth, intact and bright pink. In the fundua and 
right horn numerous minute engorged blood vessels 
beneath the Intact endometrium imparted a deep red 
appearance to tha surface. Situated 00 the lateral 
wail halfway between the fundus and the internal 
orifice was a rimOtrfv reddened Kmc in the center of 
which waj a tiny pale yellow deration 3 millimeters 
In diameter The cross section of the uterine wall 
was not thickened and the cut surface presented a 
homogeneous, pale red appearance. Tha fallopian 
tube* were pale pink soft and patent thdr walls 
acre not thickened and the fimbriated end* were 
free. The ovaries together weighed 9-4 gnm*. In 
the right ovary was a corpus luteam 1 centimeters 
In diameter 


MATERIAL 

Blocks of tissue for microscopic study' were 
removed from the right fondle region of the 
uterus from the left lateral uterine wall In 
duding the pale yellow elevation and from the 
right ovary The blocks were immediately 
fixed In Zenker-acetic solution for 14 hours. 
They were washed in tap water for an equal 
length of time and then dehydrated in graded 
alcohols and prepared for paraffin embedding 
A section was cut from each block and stained 
with iuemstorylin-eosin In the case of the 
uterine tissue* the plane of section was verti 
cal to the endometrial surface. The section 
from the left lateral wall was found to contain 
an early ovum superfiaafly embedded in the 
endometrium The remainder of this block 
was accordingly cut in serial each section was 
1 of* thick and all were mounted and stained 
with hranatoxylin-eosin 

The series of sac sections contains the en 
tire blastocyst with the exception of a small 
portion of one end which was cut away when 
the block was trimmed From a detailed 
study of the whole blastocyst it is estimated 
that not more than 50 sections arc missing 
from tiris portion 1 1 t$ sections to the end of 
the cavity of the blastocyst and 15 sections 
containing chorionic villi 

GENERAL DESCRIPTION and DIMENSIONS 

or ovum 

Microscopic examination shows the ovum to 
be situated in a small prominence of the en 
dometrium. Only in a small area toward the 
uterine cavity does the endometrial tissue fail 
to enclose the ov um Here the defect is filled 
with an admixture of fibrin and blood cells 
undergoing early organisation The cavity of 
the blastocyst is lined with several layers of 
loosely arranged mesenchyme and filled with 
a mass of finely granular pink staining ma 
tertaL The embryo fa attached to the mesen 
chyme on the loner wall of the chorion 
opposite the uterine cavity and extends from 
section 48 to section 88 inclusive It consists 
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of embryonic plate, amnion and volk sac, and 
is surrounded by mesothehum 
Measurements of the several parts of the 
ovum were made from the projected images at 
known magnifications and from the number 
of serial sections m which the parts are con 
tuned All measurements were taken at 
regions of maximum diameter The external 
measurements of the blastocyst arc 2 75byi 92 
by 0.92 mdlimeterB The Internal dimensions of 
the blastocyst are 2 17 by i^obyo 61 mBiime 
ters. (Allowance was made fn computing the 
long diaraeten of the blastocyst for the amoun t 
believed to have been lost in trimming of the 
block) The external measurements of the em 
bryonfc mass are o 41 by o 24 by o 17 millime 
ters. The ectodermal disc measures o 24 by o 3 
millimeters Its thickness was not computed 

K VD 0 UET RIUXI 

The surface epithelium of the endometrium 
in general is intact The endometrial glands 
are greatly enlarged and have the typical 
corkscrew appearance of the premenstrual 
mucosa. The cells lining the glands are tall 
columnar with pink granular cytoplasm and 
pale blue vesicular nuclei No mitotic figures 
arc seen The cells are swollen and project 
irregularly into the lumen of the glands In 
many places the epithelial cells have desqua 
mated and lie free within the lumma together 
with a finely granular pink staining material 
Throughout the endometrium the stroma is 
®ocmatous, the capillaries are distended with 
Wood and there is a sparse scattering of 
polymorphonuclear leucocytes 
The implantation site is sharply demarcated 
Irotn the rest of the endometrium bv a tone of 
widely dilated capillaries which form a cushion 
Qpon which the blastocyst rests In this 
border zone there appears to be more cedema 
ceflular infiltration than elsewhere in the 
^dometmun In several places, particularly 
n f Jr 8 urface there is also extravasation 
of ^ blood cells. 

TROPIIO BLAST 

The wall of the blastocyst is irregular in 
ume with numerous small outpoucMngs in 
ire f ^ ^ mes °thelium extends An aver 
EC of 8 to ia tucb projections are seen in each 



Fix 1 UpP® - v * CTr °* embryo drawn from wnx 

rtcon* trued oil, X i6< The darter zone represent* the at 
UUunmt to the primary mesenchyme' the ll^ht xone, the 
surface erpoaed to the dionomc cavity 

Lower Median ii^fttal tectlon drawn from model Xi 6c 
The doraal cavity t» the amnion aod the ventral the yolk 
u c. The aiTOWi Indicate the location of lection 61 photo- 
micrograph* 0 i which are prevented in Figure* * and 5. 

section These apparently represent pmm 
tive chorionic villi and in approximately one 
half of the instances a dichotomous division 
has occurred 

Immediately outside the mesothelial lining 
of the chonomc cavity is a single layer of small 
cuboidal cells arranged in palisade Occasion 
ally the cells are heaped up into 2 or 3 irregu 
lar layers particularly in the outpouchings. 
The cytoplasm of the cells is deep pink and 
granular and the individual cell outlines are 
distinct The nuclei, which are vesicular and 
contain dark blue granular chromatin occupy 
the greater part of each cell 

Closely adherent to the outside of the 
cuboidal cell (Langhans) layer is a thin laven 
der s taming protoplasmic covering (syncy 
tium) Cell outlines here are absent and dark 
blue irregularly elongated nuclei arc distrib- 
uted at intervals. Protoplasmic prolongs 
tions of this layer extend outward and form 
the lining of large spaces which are filled with 
blood. In many instances these lacunrc are 
immediately adjacent to the wall of the 
blastocyst elsewhere the} are further back 
from the cavity but In all cases the syncytium 
bnes the space. Other syncytial processes ex 
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mtiofnetrtnin uni nt*nn« cavity The embryonic nm 
tbe choree, tin trophobiaitie layer* and tbr dilated biood 
maelt of the border toot ihow dearly Xyo 


tend Into the unrounding endometrial stroma 
and appear to Invade the Kalla of the dilated 
blood vessels. In many place* direct com 
muni cation between the lacuna: and the 
capUlane* ha* been established. 

Between the laconic extending radtalij 
from the cuboidal cell layer are masses of 
large foam) poljhedral cells with large pale 
blue vesicular nuclei Hie cell boundaries 
stain puik and atand out prominent!) Mi 
totic figures are abundant These column* ex 
tend outward and graduall) merge Into the 
•unwinding endometrial stroma within the 
rone of the dilated capUlane*. 

EMBRYO 

In Figure a is *een a low power photo- 
micrograph of the entire ovum (Section 61) 
The embryo proper is attached to the mesen 
chyme on the irmer wall and at one pole of 
the chorionic cavity It* general form is indi 
cated by the drawing* of a wax reconstruction 
of the entire embryo presented in Figure i In 
the external view the ahaded port Iona tbow 
the place* of attachment to the primary 
mesenchyme while the light areas represent 
the surfaces which axe exposed to the cavitj 
of the chorion. It is of interest to note that 
the left end stops bluntly and ts entire!) free 
of mesothdul attachment while the right la 
completely encased In mesenchyme The 
dorsal surface forms the greatest area of at 



tachment The ventral surface b almost en 
tire!) free with the exception of a small band 
of attachment extending about halfwa\ along 
this surface from the encapsulated end The 
median sagittal section show* two cavities, 
the dorsal represents the amnion and is the 
larger of the two The floor of the ammon has 
an extremel) irregular outline which b the 
result of the marked shrinkage and displace 
ment of the cells of the ectodermal plate The 
broken line represents the level at which the 
floor of the amnion presumably would be 
situated were the cells undisturbed in their 
aline ment The ventral cavity b the yolk sac 
which b completely separated from the 
ammon by the intervening ectodermal piste 
At the left end b a duct like projection of the 
cavity which extend* into the enveloping 
mesenchyme 

Figure 3 U a high power photomicrograph 
of Section 61 It shows the embryo and the 
immediately surrounding portions of the 
blastocyst. The yolk aac is lined by entoderms! 
cells which are cu ben dal on the dorsal surface 
and flattened on the ventral surface. The sac 
is partially filled b> pink staining finely 
granular material. In other sections large 
yolk granules axe present within the cavity 
The entodermal lining of the yolk sac abuts oo 
the basement membrane of the ectodermal 
plate with no vestige* of an intervening me*> 
thelial layer The embryonic shield forms tbe 
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floor of the amnion and is made up of a single 
layer of tall columnar ce ll s arranged m pah 
»de resting on a distinct basement mem 
branc The cells have large, oval vesicular 
nudd and abundant cytoplasm In the middle 
of the ectodermal plate their outlines are in 
(fishnet and the regularity of their arrange 
ment is destroyed The lateral avails and roof 
of the amnion are lined with flattened, elon 
gated cells. The roof is bound intimately to 
the overlying mesenchyme 

Around the embryonic mass is a space 
which In many places is continuous with the 
chorionic cavity although for the most part it 
ippears to be closed off from the main 
chamber This space is limited by a single 
layer of flattened mesodermal cells having the 
appearance of endothelium This layer not 
only surrounds the space but likewise com 
pletdy encloses those surfaces of the embry 
owe mass not directly attached to the me 
sen chyme On the surface toward the main 
cavity the continuity of this membrane like 
atructure is less well maintained, and irregu 
lad) distributed openings m it offer probable 
avenues of communication between the larger 
and smaller spaces In addition from tins 
surface long strands of mesenchymal cells 
stretch out traversing the mam cavity A 
hndy granular, pink staining material similar 
to that in the mam cavity of the blastocyst is 
present within the smaller space 

SUMMARY 

The state of preservation of the structures 
w the specimen Is excellent Only in certain 
details are there evidences of early dismtegra 
lion, In summary 


The epithelial cells of occasional endome 
trial glands have sloughed into the lumina 
The individual chromosomes of the karyo- 
kinetic figures are indistinctly differentiated 
The cells of the ectodermal plate have be 
come dislodged from their basement mem 
brane It is only m this structure that serious 
distortion of the configuration has occurred 
Since these changes in wive only the more 
fragile structures it seems justifiable to as- 
sume that they are of postmortem origin and 
that the embryo was developing normally 
until the death of the patient 

In the absence of all menstrual history the 
age of the embryo must be estimated from a 
comparison of its developmental stage with 
that of other young human ova of better 
known age The lack of a primitive streak 
places it in Group I of Streeter’s classification 
The primitive nature of the chorionic villi, the 
size of the blastocyst the relative sizes of the 
amnion and yolk sac and the dimensions of 
the embryonic parts indicate that It is of 
approximately the same age os the Peters 
embryo, 1 e 12 to 14 days 

Tbe author* wah to thank Profcnor Leon S. Star* of the 
Department of Anatomy \ ale Univenity for hit guidance 
and direction in the »tudy of the material pretented In thii 
paper They alto acknowledge to Dr George L. Streeter 
of the Carnegie Institute their appreciation of the valuable 
wjggeitioM offered regarding the interpretation of the 
microacopfc preparation*. 
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C ONGENITAL torticollis ooll am dis- 
tortom caput obstipum or wiy neck, 
is a well recognized deformity of the 
head and neck characterized by the approx! 
mation of the ran tend process of the temporal 
bone to the sterno-davicular articulation on 
one tide or the other In rare cases the coodi 
tion may be bilateral with resultant forward 
inclination of the cervical spine and head 

IUSTOaiCAL 

The condition was recognized In antiquity 
and Alexander the Great Is said to have suf 
fered from the deformity (Coloona) Accord 
ing to von L a cta nn the nut known attempt at 
correction by open section of the musde was 
made by Lurie Mbinlus m Germany In 164: 
In this country the first reported cases were 
by John Warren of Boston In 1841 and 
John Brown of the same aty m the following 
year 

Buckminster Brown discussed the treat 
roeut and presented cases before the annual 
meeting of the Massachusetts Medical So- 
ciety on June 3 1868 He stated that appa 
ratus particularly the brace devised by Dr 
John X. Brown completely relieved many 
patients, while others are generally Incurable 
without division of the offending muscle*. 

INCIDENCE 

Tubby observed the Incidence as about o 3 
per cent of children in a surgical hospital (8 
cases of 3,324 admissions at Evelina Hospital 
for Children) 0.3 per cent of orthopedic cases 
(15 of S °79 case* at the Royal National 
Orthopedic Hospital) and less than o.* per 
cent of other observed patients (9 of 5 190) 
Colonna, reporting from the Hospital for the 
Ruptured and Crippled New York, give* the 
incidence as 0.5 per cent (269 of 55 000 ortho- 
pedic cases) while Howell states that it occurs 
once in every 150 000 births, and » one tenth 
l5 common u congenital dub-foot. 


In the Shnners Hospital for Crippled 
Children at Springfield Massachusetts there 
have been 39 cases in 1,898 admissions from 
the opening of the hospital In February 1935 
to September 30 1933 an Incidence of 3 1 per 
cent The distribution by years has progres- 
sively increased from 0-4 per cent In 1935 to 
3 5 per cent In 1932 and 1933 

TYPE OF DETOawm 

There are three general divisions ol torti- 
collis congenital, acquired and spasmodic. 
The cases which we are considering in this 
series are exdusively of the congenital type 
and we will limit oar discussion to this group 
In our experience this type has been much 
more common than the acquired or spasmodic. 
This Is partially borne out by inference from 
Stdndlers report of 37 myotomies of the 
sternomastoid of which 31 or 80 per cent 
were for congenital torticollia whitman 
however report* that of 507 cases only 87 
or 17 per cent, were congenital while Redard 
found 18 congenital case* In a senes of 70 or 
35 per cent During the past 5 years there 
has been much more in the literature concern 
Ing the acquired than the congenital type. 

SEX DISTRIBUTION 

Albee and Howell state that the condition 
b more common In girls than In boys, and 
Keropf reports 24 girls and 13 boys In hi* 
cases. Whitman • series of 87 U almost equally 
divided with 46 girls and 41 boyi. Colonna 
found 147 boys and 122 girls. Aberie reported 
23 boys and 14 girls. In this senes there were 
37 boys and 30 girls. Combining the above 
series we find a total of 351 boys and *36 
girl*. It appears safe to state that there 1* no 
sexual predisposition 

RACIAL TENDENCY 

Racial predisposition is not mentioned in 
the literature and the condition has been a 
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rabject of interest to writers in French, Ger 
man, Scandinavian, Italian, Spanish, and 
English implying widespread occurrence In 
our senea taken from the mi xed racial popu 
lation of New England, there were 25 Anglo- 
American, 14 French -Canadian, 8 Italian, 3 
German 3 Irish, and 1 each of Swedish, 
Greek, Arme n ian and Polish ancestry 

SIDE INVOLVED 

As has been previously mentioned there 
have been bilateral cases occasionally re 
ported, but these are rare In the case re 
ported by Gupta, there is insufficient data to 
classify the condition accurately, but it is 
obviousl) not a congenital torticollis There 
are no bilateral cases m this series 
Osier states that the right side is affected 
almost exclusively Colonna found 27 cases 
of nght involvement and 24 of left m 51 cases 
while Hutter ates 26 of the nght side and 17 
of the left in 43 cases, and quotes Grimm s 
of 38 cases with 21 nght and 17 left 
as well as Binder’s collected statistics showing 
344 nght and 266 left Hutter attempts to 
explain a nght sided predilection by the in 
teased venous pressure on the nght, due to 
the valveless veins of the right lobe of the 
thyroid presenting a straighter continuation 
of the supenor vena cava than do those of 
the left He quotes Breitner and Starlinger’s 
observation that diffuse forms of struma are 
Preponderantly nght sided Hutter also 
*t*tes that cerebral abscesses are more fre 
qnently nght sided than left, and that a but 
V *Y of hemangiomata of the face showed 14 
on the nght side to 7 on left Whitman, on 
the contrary, reports 20 cases with nght sided 
Wvolvement and 38 left sided in a series of 58 
CIJ43 In our senes, 31 cases (54 per cent) 
£ere right and 26 cases (46 per cent) were 
*rit. Combining the above figures we find 
4&9 nght sided opposed to 388 left, or 55 per 
Hskt and 45 per cent left. There seems 
be a slight predilection for the right 

ETIOLOGY 

hi spite of many theoretical speculations 
□ some careful investigations, there is still a 
dit t Va £ mtKm 1° suggested causes of this con 
v\ e exdude at once those cases caused 


by congenital bony abnormalities, such as 
hemivertebra cervical nb fusion of the atlas 
and occiput, or of the axis and atlas These 
conditions may simulate true torticollis but 
in our opinion should be classified as congen 
ital malformation of the cervical spine, and 
the term torticollis reserved for the deformity 
of muscular origin No cases of this type have 
been mduded in this senes Albee Whitman, 
and Nov6-Josserand and Vianny all describe 
this group under torticollis and Schulxe con 
aiders this the most frequent cause All cases 
in this senes have been examined with the 
\ ray and in only one case has a bone lesion 
or defect been present This was a mild spina 
bifida which was felt to be of no significance 
Jones and Lovett use the term * primary” for 
this group of cases, but we much prefer 
Elowson s nomenclature of ‘'osseous 1 as op- 
posed to “myogenic ’ torticollis 
The most widely supported theory of causa 
tion is abnormal rntra utenne position or 
Increased rntra utenne pressure This is of 
course entirely speculative but has been a 
popular explanation, not only of this particu 
lar deformity but also of others 

Jones and Lovett use as supporting evi 
dence the co-existence of congenital dub-foot 
due to the same cause Here again the pres- 
sure is subject to question and even if ad 
mitted the association does not necessarily 
follow No such association of dub-foot or 
other deformity has been observed in this 
senes Beck d ernes that utenne pressure can 
be a cause and ates Sippel's X ray studies 
as showing rntra utenne muscular torticollis 
without narrowing of the uterus Campbell 
lends the support of his statement to ab- 
normal position in uicro as a cause, as also 
Whitman Colonna and Hohmann Argu 
ment against this may be drawn from Joa 
chimstal and Volcher, who report a case occur 
nng In extra utenne gestation 
Among other theones of etiology are (r) 
heredity (2) constitutional defect, (3) ar 
rested development (4) birth injury, (5) in 
fective myositis and (6) Ischanruc fibrosis. 

Abe rie and Schubert emphasize the hered 
itary influence and dte cases to bear out this 
contention and von La chum reports three of 
four children m one family with torticollis 
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The number of Rich reported cuo, however 
is few and it would appear to be the excep- 
tion to find a familial history rather than the 
rule In no case In this aerie* is there any evi 
deuce of an hereditary factor 

Schubert also ate* as evidence of a conati 
tutional cause the fact that after operative 
extirpation there is scarry regeneration. This 
would hardly seem to be a valid argument 
He quote* Krogius and R. H Bauer a* author 
Itla that the degenera Live change* are in 
dubitably due to faulty embryonic anlage 
but that they may be stimulated by trauma. 
He is not satisfied with this explanation but 
feels that there is a trophic inhibition of the 
central nervous elements ruling this faulty 
anlage A* additional evidence to support 
this theory he dte* the aasoaation of other 
anomalies 

Bradford and Lovett quote Osier Gold 
ing Bird and Shaffer that the cause is an 
arrest of development of the steroom&stoid 
muscle due to affection of the nerves or nerve 
center*. Campbell use* the inclusive tenn of 
error in development 

The relation of obstetrical injury to the 
deformity has been stressed. Stromeyer al 
roost a hundred years ago advocated the 
theory that the underlying cause is rupture 
of the musde at birth with formation of an 
hrematoma. Confusion has resulted from the 
unwarranted consideration of the early en 
largement of the muscle the so called stemo- 
mastold tumor to be due to hemorrhage b 
the muscle. All of the older literature refers 
to thli tumor as an hamatoma and its exist 
ence was taken by some as evidence of the 
traumatic causation of the deformity Jones 
and Lovett state There are some haana 
tomata without wry neck and some wry necks 
without hematoma but it must be regarded 
as one of the cause*." They emphaake that 
the rupture may take place m a previously 
shortened muscle Campbell considers that 
the condition resulting from ham* tomata 
should be considered as acquired rather than 
congenital, which argument has a certain 
amount of logic. Whitman summarize* the 
argument against hfematomata as a cause in 
four points (i) rupture of other muscles does 
not cause myodti* and contraction (a) HeDer 


has shown that experimentally a pyogenic 
Infection is necessary to cause such a myod 
tis and contraction (t)lni series of 55 cases 
of congenital torticollis only 7 gave history of 
birth bjury (4) m 7 cases of hemstomata of 
the stern omastoid during delivery none de 
veloped torticollis. Aberie quotes Peterson 
Kredl, Fnedberg Spitxy and others who have 
reported hsematomata not followed by torti- 
collis heetley however followed 30 patients 
with hfrmn trrmntt and found i I eventually 
developed a wry neck. 

A recent very excellent study by D Stewart 
Middleton from the Hoepital for Sick ChU 
dren Edbburgh points out that the stern o- 
mastcud tumor lacks many of the character 
istics of a hjematoma There Is never any 
ecchymosis or fluctuation bat from the onset 
the 11 flnn hard and cartilaginous to 
the touch. The process Is diffuse instead of 
localized and further there Is an interval of 
1 or a week* after delivery before the tumor 
appears which is not consistent with hiemor 
rhage Finally jDddleton states that exemoo 
of the tumor definitely prove* that it is not 
due to hemorrhage On lection the tumor 
shows a glisten mg fibrous tissue not unlike 
a soft fibroma. Histologically this b a young 
cellular fibrous tissue containing scattered de 
generated musde fiber*. This same pathology 
was reported by von Lackum In a series of 4 
cases in which be excised the mass. 

Albee states that the condition is frequently 
although not always, associated with difficult 
deliver) occasioned b) dyitoda from mil 
position* and milp resen ta tons. He also ob- 
served association with obstetrical paralysis. 
In 2 case* b this sene* this combination of 
tort! colli* and obstetrical paralysis has oc 
curred Middleton observed 54 cases of Erb t 
paralysis seen from birth to 3 months and 
found 11 cases of “steroomastoid tumor' 
Cokmnfl contribute* some statistic* b re- 
gard to obstetrical history finding dyitoda in 
13 of 72 case* or 60 per cent He reports one 
breech presentation in 51 cases which Is lets 
than the normal occurrence of 3 per cent 
Rosenbaum reported 6 abnormal deliveries In 
cases of torticollis bdudbg 3 forceps, a 
retch, and a frontal presentation Against 
the argument of birth bjury b the case re 
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ported by Rossi delivered by acsarean section 
without trauma in which the deformity was 
marked Middleton reports the obstetrical 
history of 64 cases. Of these, 43 were bom 
ol prumpane, and of the it babies remaining, 
16 were "difficult prolonged labors,” "cross- 
births," or "breech presentations ” Of 83 
cases 14 had a normal labor, 46 were difficult 
or prolonged, 15 were breech presentations, 
and 8 were cross-births Aberie In a series 
of 37 cases found it, or 60 per cent with 
abnormal labor including 16 breech presenta 
tains, 1 face, and 5 forceps. In 5 cases there 
was do obstetrical history, and only 10 were 
laid to be normal birth 
In this series, data as to the obstetrical con 
dition was obtained in 35 cases Fifteen had 
normal delivery, one of which was also stated 
to be easy In 4, delivery was said to be dif 
ficult, in r of which the mother died. Six were 
instrumental deliveries, 3 of which were char 
actenred as difficult. Ten were breech de- 
liveries with 8 specifically stated as difficult 
instruments being required m 1 and labor un 
duly prolonged in 3 One child was 10 weeks 
premature weighing 5^4 pounds 
Combining the available statistics on ob- 
stetrics we find of 203 cases, 146, or 73 per 
cent arc reported to have had difficult ab- 
normal labor, and of 310 cases there were 43 
breech deliveries, or 20 per cent No other 
tingie finding was reported in enough senes 
t° be of significance 

Some author* have attempted to attnbute 
torticollis to an infective agent. As previously 
stated, Whitman, in his arguments against 
hioma and hemorrhage, quotes Heller's ex 
penmen tai work that a pyogenic infection is 
5 . tt *j* 5ar y to cause a myositis Mikulicz and 
accepted this theoretical infection as 
toe primary cause, but, as Albee pointed out, 
110 organism has ever been shown to be pres 
^V^ribermore the pathological picture 
w the clinical course fads to support 
‘On theory Albee also mentions, but does 
. i* u PP°rt, the theory that the primary dis- 
^ a localized luebc sclerosis of the 
ariu our casc * blood Washerman n re 
have not been taken, but none of the 
mren have shown any suggestive stigmata 
* sjph.!,. 


The final theory which has been offered to 
explain the origin of this deformity is that it 
is produced by an ischioma due to prolonged 
partial obstruction of the blood supply, and 
represents a condition analogous to Volk- 
mann s lschamuc paralysis Volcher, m 1902, 
and Nov£ Josserand and Vianny in 1906, 
origin ally advocated this theory and it is sup- 
ported by Albee They point out the anatom 
ical fact that certain positions through which 
the head may pass in delivery can readily ob- 
struct the blood supply 'iff the stemomastoid, 
Middleton assumes that the vascular inter 
ference is not arterial but is venous and 
quotes Jepson s observation that a venous 
blockage which has been complete for a few 
hours is capable of initiating a process of 
fibrosis which continues even after the ob- 
struction has been relieved Brooks has also 
experimental!) produced an analogous con 
dition in the sa norms of a doj* by venous 
ligation Middleton repeated this work, and 
demonstrated the same type of microscopic 
pathology as was found in the sternocleido- 
mastoid in his cases of torticollis In our opm 
ion this theory is the most logical and best 
supported explanation 

JLooDaroi 

pahioloov 

The pathology has been described as a 
sclerotic interstitial myositis with Zenker’s 
waxy degeneration producing dense induration 
and shortening This condition is usually 
limited to the sternomastoid muscle, but in 
long standing severe cases the platysma, 
scalem and splemus may be shortened (AJbee) 

In 2 of our 35 operative cases, shortening 
sufficient to prevent correction was found out 
side of the stemomastoid In 1 case this was 
in the scalenus on ficus and in the other in the 
splemus capitis In 2 of the non-operative 
cases the trapezius was definitely involved 

It has been our observation that frequently 
one part of the muscle will stand out much 
more definitely than the rest, and Howell 
states that the sternal head is more commonly 
involved In our 57 cases no mention was 
made in 32 and in 2 it was noted that both 
the sternal and clavicular heads were con 
traefed 0/ the remaining 23 16 showed 
pnmarilv sternal head involvement and 7 
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clavicular In all case* however It was found 
that both components were to some extent 
deforming factors. 

The pathology of the early stage as de 
scribed by von La chum and Middleton has 
already been stated The itemomaitoid sheath 
is shown to contain a firm white glistening 
mass composed of a young cellular fibrous 
tissue containing scattered degenerated mus- 
cle fibers. The late picture seen m the de- 
veloped case of torticollis as described by 
Middleton represents an end stage of this 
stern omastoid tumor Sections of this e xc ited 
musde show thick bundles of adult non -cellular 
hbrous tissue containing small musde fibers 
scattered through it. 

CLDaCAX COUKSE 

The various texts state that the condition 
is noted at birth or soon after Colonna reports 
that 14 cases of a senes of 51 were noted at 
birth while In 42 cases the average age was 
11 to ia months. He explains this extremely 
high average as due to the fact that several 
were reported as first noted at about 5 years, 
which seems inconceivable. Eliminating 
these cases the average is reduced to 3 months. 
HeUstadms, on the contrary’ emphasized the 
fact that frequently cases do not develop for 
many years after birth. Middleton also states 
that the dlnlcal onset of deformity Is often 
late usually at about 4 years in his experience. 
He explains this fact by painting out that 
there Is not an actual shortening at the musde 
bat an impairment of growth which prevents 
the musde' from keeping pace with the de 
vdopment of the rest of the cervical region 
Thus the deformity becomes clinically evi 
dent during the period of rapid growth. 

Our experience agre es with that of Middle 
ton and Hellstadius. App ro xi ma tely 30 per 
cent of our cases were first detected toon alter 
birth about 10 per cent more during the first 
year and In approximately 15 per cent the 
deformity was not observed until the c h il d 
was nearly of school age and In 1 case not 
until the child was 7 years old. In 11 cases 
no history as to the first appearance of symp- 
toms was obtained. In 14 cases the onset was 
given as birth in 5 cases * soon after birth” 
in j 3 days 1 week 3 weeks 4 weeks and In 


3 cases 1 month. Many of these cases pit 
sen ted on examination or gave a history of 
definite iteraomaatoid tumor In 11 mare 
cases the deformity waa noted d uring tie first 
year These were noted as Infancy “early 
Infancy under 6 months, 335 and 7 
months each m one instance while a were 
observed at 4 and 6 months. In 5 cases the 
onset was m the second year In 4 in the third, 
in 5 in the fourth, and in 4 m the fifth. Two 
children were 5 years of age and 1 wis 7 It 
l» of interest that in one of the older children 
although the parents Insist that no deformity 
was present before 4 yean of age photographs 
taken in infancy show a definite inclination of 
the head to the affected side. 

JACLAL AaYUMETKT 

Of considerable importance and interest b 
the typical distortion and asymmetry of the 
face with general atrophj of the side of de- 
formity Aberie Hoffa, and others have very 
aptly used the term “facial scoliosis to de- 
scribe this condition which is a constant find- 
ing when the deformity t* more than of very 
short duration. The deformity is not limited 
to torticollis but may be caused by luxations, 
syphilitic or tuberculous disease of the spine, 
or scar contraction following trauma. Jones 
and Lovett state that this Is doe to circulatory 
abnormality but Walter has given a much 
more logical explanation baaed on the alter 
ation of pressure and traction forces brought 
about by the permanent oblique posture. He 
also reports a very interesting case In which a 
left convex facial scollocs in a case of right 
torticollis was converted into a right convex 
facial scoliosis by 17 weeks overconrction- 
Hagtn-Torn explains tl* progressive deform- 
ity as well as the facial asymmetry as solely 
due to the difference in growing power of the 
bone on the two sides. This power he assumes, 
it the resultant of the tissue tension produced 
by the growing bone and the Inhibition pro- 
duced by the shortened musde. He ha* de 
vised a very interesting model consisting of 
the skull and cervical vertebra mounted 00 a 
double spring The stemomastokl muscles are 
represented by elastic bands and the deform 
ity is produced by shortening one band. On 
release of the upper spring, the deformity is 
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greatly exaggerated He states that after 
operative release the potential energy of the 
growing part is converted into a kinetic energy , 
so that the affected side catches up with the 
normal side and thereafter proceeds in har 
many with it It is our impression that the 
asymmetry is roughly proportional to the age 
as stated by Walter and the seventy of the 
deformit) , although Aberle states that there 
ii no parallelism between the degree of muscle 
change or deformity and the degree of asym 
metr} 

An attempt was made to estimate roughly 
the amount of facial asymmetry in this senes 
In 5 cases there was very little distortion, 
3 being classified as mild, and 2 cases as 
slight Of these 5 cases two were infants 
In 22 cases the asymmetry was classed as 
moderate and in 17 as marked The degree of 
deformity was also rou ghl y estimated as ex 
treme in 2 cases, marked in 15, moderate in 
23, and mild in 2 

AGE AT OPERATION 

It is of particular interest since all author 
itks agree in the desirability of early treat 
ment that no case m this series had received 
the benefit of any treatment, previous to ad 
mrnion Aberle, in an operative senes of 37 
cases from Germany, reported appro innately 
half the cases under 1 year (20 cases), one 
Tarter between 1 and 6 (8) and one-quarter 
between 6 and 14 

In this senes of 39 cases, only 4 were m 
huffs. These cases were 6, 9 ro, and 18 months 
The remaining 90 per cent vaned from 5 to 
Jj 4 years and averaged a little over 9 years. 
f ages were 5 (3 cases), 6 (2 cases), 7 
17 cases), 8 (5 cases), 9 (4 cases), 10 (2 cases), 
J 1 (a cases), i a (6 cases), 13 (3 cases), and 14 
l* cases) 

NON-OPERATIVE TREATMENT 
lu considering the non-operative treatment 
Uua senes, it is important to remember that 
ca5CS WCTe fairiy well along in 
Cj anc ^ ^ad n o previous treatment 

rr? 1 states that non-operative treatment 
^t* in correction in a large proportion of 
i . °ne year Colonna finds method 

stretching usually all that is required 
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under 6 months, while in a total senes of 269 
cases 140 (52 per cent) were satisfactorily 
treated by this means Howell feels that all 
early cases can be cured by manipulation 
within 3 months Von Lackum, on the con 
tray, advises earl} operation as does von 
Landgraf 

In 8 cases, operation was not advised and 
treatment by manipulation and stretching 
was carried out at home and m the Out 
Patient Physiotherapj Department In one 
case a Thomas collar was also used These 
cases were all m young children, treatment 
being started at 5 weeks 3 months 6 months 
7 months 15 months 2 years, and 3 years in 

2 cases In the three oldest cases the deform 
lty was slight and m 1 had been previously 
treated elsewhere by stretching In all of 
these cases the results are satisfactory to date 
Complete active and passive overcorrection 
was ob tamed m from 3 months to 1 year, and 
this with a disappearance or decrease of the 
cranial and facial asymmetry has been main 
tained in 6 cases from 1 to 6 years The follow 
up period has been 1 year m 1 2 years m 2 
cases and 4, 5 and 6 years in 1 each. Opposed 
to these 8 cases there have been in this senes 

3 operative cases 1 year old or younger Pos 
sibly non-operative treatment might have 
been satisfactory m these cases but it was not 
elected because of the seventy of the deform 
ity and the home situation 

Rosenbaum has advocated a chemical treat 
ment designed to soften the cicatricial tissue 
This consists of the injection of a 1 per cent 
solution of pepsmum punssimum in Pregl s 
iodine solution according to the method of 
Payr At first o 5 cubic centimeter and then 
1 cubic centimeter was injected twice weekly 
directly into the tumor Altogether 1 5 to 6 
cubic centimeters were used He reported 
immediate results in all of 9 cases, 3 of whom 
showed complete functional cures when ex 
omined at the end of one year We have had 
no personal experience with this method of 
treatment 

OPERATIVE TREATMENT 

Lorenx advocated subcutaneous rupture or 
myorrhexis. This is condemned b} Stemdler 
as dangerous and obsolete The procedure has 
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not been attempted In tills aeries because of 
our theoretical agr eem ent with Dr Stemdier 
Subcutaneous tenotomy ha* also been advo- 
cated bat we have not used It because we have 
felt that It would be Insufficient to permit 
correction Howell reports 23 operation* on 
late cases in which subcutaneous tenotomy 
was done on the sternal head and two by open 
division. One case of twenty-one done lubcuta 
neously failed to pvt a complete cure and a 
secondary open division of the origin of the 
musde was done with good result 

Open division of the origin of the musde U 
the usual method of correction Lange ong 
inally advocated dxvulon of the insertion be- 
low the mastoid as quoted by Bradford and 
Sever which has been recently advocated by 
Hellstadius with subcutaneous sternal tenot 
omy In milder cases, particularly because of 
the hidden scar above the hair line. Mikulicz 
advised resection of the musde. Janes and 
Lovett also describe a method of plastic 
lengthening of the middle portion of the mus- 
de similar to the technique more recently 
advocated by Hagen Tom. Tbe tenoplastic 
method of Foederi consists of division of tbe 
origin with suture of the clavicular to tbe 
sternal bead ATbee states that kneading of 
tbe musde must be performed after division 
at the same time traction is made on the arm 
and head. 

Tbe after treatment la emphasised as of 
utmost importance by most authors and con 
slsts of a period of fixation followed by mas- 
sage and exercises. Albee and Whitman rec 
ormnend fixation for 4 to 8 weeks SteimHer 
from a to 3 months and Jones and Lovett, 
from the day after operation for at least 6 
weeks Hagen Tom however feels that these 
procedures are definitely harmful after 1 week. 
He urges faradisation and massage on removal 
of stitches followed by active exercises. 

Tbe operative procedures In the cases of 
this series have consisted of division of both 
the sternal and davicular origins of the mus- 
de and when necessary a subcutaneous tenot 
omy of the insertion was also done. A partial 
division of the scalenus antiens was necessary 
in 1 case and of the splenlus capitis In another 
In 10 cases approximately J centimeters of tbe 
sternal head was resected In order to obtain 


adequate overcorrection and in 2 cases about 
1 centimeter of the clavicular portion was 
excised These cases were among the earlier 
ones of the series and this resection has since 
been abandoned for two reasons First, It is 
usually not necessary for complete and per 
manent correction and second, the absence 
of the normal prominence of the sternal bead 
leaves a permanent asymmetry’ of the neck 
which is cosmetically undesirable. In 3 0/ 
these is cases with resection the Insertion 
was tenotomixed. 

In order to avoid the disfiguring loss of the 
sternal head attempts were made to preserve 
It in so far as was found compatible with cor 
recti on In 1 case nothing was done to the 
sternal head the clavicular head or origin 
bong divided and the Insertion tenotomized. 
In 7 cases the sternal head was lengthened by 
partial transverse incisions at two levels and 
tbe clavicular head divided. In 4 of these 
the Insertion was also tenotomized 

In 19 or about half the cases both the 
sternal and the clavicular heads were com 
pletely divided and In 6 of these a subcuti 
necrus tenotomy of the insertion was combined. 
In tbe entire operative series, the Insertion 
was divided In 14 cases, 36 pier cent of the 
series. 

In all the cases particular attention was 
given to obtaining the least possible scar A 
minimal skin incision of about 3 or 3 ctnti 
meters was made obliquely below and to the 
outer side of the sternal end of the clavicle in 
the line of tbe skin fold. The loose tissue per 
mite adeouate exposure of the entire origin of 
the muscle through this Inaston. Tbe super 
fidai ftaaa is dosed with interrupted sutures 
of No 00 plain catgut and the skin sutured 
with a subcuticular stitch In spite of the 
fact that the wound Is placed under tension in 
correcting tbe deformity only three scars have 
been at all objectionable One case shows 1 
definite keloid, one a slight keloid and <** 
some broadening of the scar In the remaining 
91 per cent the scan are small, freely movable 
and Dot disfiguring 

The postoperative fixation was by plaster 
helmet In 19 cases, plaster collar in 9, Thomas 
collar in 2 brace hi 2 and sponge rubber 
crutch top as pad In 3 Head traction was ap- 
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pJied in 5 cases This was used for about i 
rak in 4 patients and continued for a month 
in tbe other case This was followed by plaster 
helmet in 4 cases and by a brace in the other 
The time of application of fixation varied from 
2 to 9 days after operation The duration of 
fixation varied from 3 weeks to 5 months, 
lad 1 exceptional case m which there was a 
marked high scoliosis had 14 months fixation 
Tbe usual penod of fixation was about 6 weeks 

Following the removal of fixation, all chD 
dren have been given physiotherapy consisting 
of active and passive stretching, sometimes 
with suspension corrective exercises, mas- 
sage, and sometimes baking When possible 
these treatments were earned on in the clinic 
about twice a week for from 1 to 3 months, 
followed by once a week or once every 2 weeks 
for another 3 to 6 months In those instances 
in which the child could not be brought to the 
physiotherapy department, the mother and 
child were carefully instructed in carrying on 
the treatment at home. Although no support 
ing evidence can be adduced from these cases 
it is our opinion that this part of the after 
treatment is of great importance 

REfftfLTS OF TREATMENT 

Osier in discussing this condition, states 
that it Is unimportant as it is readily relieved 
by tenotomy but he quotes Golding Bird 
that the facial asymmetry persists "or, in 
9ctd becomes more evident." Albee states 
the facial asymmetry persists from 3 to 3 
yean after correction but gradually disap- 
pears. Aberle states that the facial asym 
*°*try usually disappears after operation but 
8°od results are to be expected only poor to 
n?^ 3 Hnce at th 18 age the growth of 
the skull practicallj ceases Beck, on the other 
band, dawns that facial asymmetry does not 
^Ppear after surgical treatment. Meyer 
reported 26 cases of open tenotomy with 
r 4 cored and 4 improved, 1 e., 8 cases (30 per 
^t) unimproved Stein dler reports 27 oper 
V° ns 6 of which were for other conditions 
T 10 congenital torticollis according to his 
vindication With the standard as good ac 
and passive overcorrection his immediate 
cs were good in 88 per cent, poor in 13 
00:1 an d the remote results were good in 


77 per cent and poor in 23 per cent He at 
tributes his failure to "error m technique m 3 
cases, and inability to correct due to severe 
respiratory embarrassment in another " He 
does not state whether these failures were m 
the congenital group 

In our cases 35 have been followed from 
1 to 7 years after operation, while 4 were 
under 1 year when last seen In the recent 
cases the time interval is too short to estimate 
the result. Of the 35 cases followed more than 
1 year 12 are under 2 years, 8 between 2 and 
3 years 9 between 3 and 4 years, 3 between 4 
and 5 years and 4 more than 5 years All 
show good active and passive overcorrection 
of the deformity One case has some residual 
cem codorsal scoliosis which is perhaps para 
lytic in origin Sixteen cases show a pro mi 
nent residual band on complete overcorrec 
tion In 2 cases m both of which muscle was 
resected secondary operation was seriously 
considered at one time namel} 1 to 4 months 
after operation in the first and 3 to 5 months 
in the second In neither case has there 
been any recurrence of deformity The band 
stretched out and no additional surgery be 
came necessary 

In 3 cases this residual or recurrent band 
in the clavicular portion of the muscle was 
sufficient to require tenotomy This was done 
1 year after the original operation in 1 in 
stance and after 3 years m 2 cases Including 
these cases the band was in the clavicular por 
bon of the musde in 13 cases and usual!} 
well toward the lateral border of the musde 
In 3 cases the band was in the upper part of 
the musde and m 1 instance it was in the 
sternal head 

We have already referred to the unsightly 
prominence of the inner end of the da vide 
and the asymmetry of the neck produced b} 
loss of the sternal head This is present in 12 
cases or one third of our senes. We feel that 
this should be emphasized because it can be 
avoided in most cases without jeopardizing 
the results. The loss involves no functional 
disability but particularl} in the female it is 
cosmeticnll} undesirable 

In most cases we have observed a very rapid 
improvement m the facial asymmetry during 
the first 6 months following the initial sp- 
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parent increase. This Immediate change is of 
course not real but because of tbe assump- 
tion of correct head posture the p re -existing 
change is made more obvious. After tbe firit 
6 months, the spontaneous correction ap- 
parently becomes slower and although 1 cases 
ihowed a complete return to normal In i}4 
years a little difference can usually be de 
tected up to 4 years. As would be expected 
tbe improvement in facial asymmetry appears 
to be more rapid in tbe younger children but 
this could not be quantitative!} expressed In 
all cases the greater part of the asymmetry 
was corrected in a to 3 years and moat of the 
children followed more than 3 years present 
no greater asymmetry than is often seen in 
normal children 


StnOtAJLY 

1 This study it based on a aenes of 57 
cases of congenital torticollis which represents 
an incidence of 1 per cent of the admissions of 
an orthopedic hospital during the past 8 
years. This incidence Is much higher than 
previously reported in the literature and has 
been progressively Increasing at this instl 
tutkm. 

2 There is no sexual nor radal predispo- 
sition 

3 The right steroomastoid muscle is llight 
1 y more commonly involved than the left, 

4. The deformity is frequently though not 
necessarily associated with a history of tome 
sort of obstetrical difficulty 

5 While no proof or additional evidence on 
the problem of pathogenesis Is adduced, the 
explanation of isducmfc fibrosis based on ve 
nous obstruction seems most acceptable. 

6 Contrary to previous writers. It Is our 
opmion that m many of the cases the de- 
formity does not become apparent until late 
infancy and early childhood. 

7 TTte results obtained by repeated manip- 
ulative stretching in infancy are frequently 
satisfactory 

8 In older cases, some method of surgical 
division of the stemomastoid muscle is neces- 
sary 

9 Complete excision of the sternal head of 
the stemomastoid causes an asymmetry of the 
neck with loss of normal contour and a marked 


prominence of the sternal extremity of tbe 
clavide This cosmetic defect can be obviated 
b> plastic lengthening of the tendon 

10 Postoperative treatment Is of irnpor 
tance. 

11 Full active and passive overcorrection 
of tbe deformity was obtained in all cases fa 
this scries. 

12 Fa ci al asymmetry is more obvious 
Immediately after correction but then im- 
proves rapidly for about 6 months. Subse- 
quently there Is slower improvement usually 
becoming complete or nearly complete fa 
about 3 yean 
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RECONSTRUCTION OF THE VAGINA 

Euflotoext or the Flat Tea’cspiamtatios Method rs Ovc Stage Wrm a Favoiable 
Ajjatouical Result 

MARION DOUGLASS, MJ> FACS. Clewiaxd, Ohio 

r«B W CWatna iv! Or wu Ug 1— i» Ddnnllr ScWxt 4 SMS±m 

•*) iW UWM Ho*ial 

S URGICAL reconstruction of the vagina. In The Baldwin operation has produced. In 79 re 
•elected case* of congenital or acquired ab- ported case*, quoted b} Pemberton, a mortality 
sence ts a problem which haa been attacked of 17 S per cent The admonition that only expert! 
by a variety 0/ operative methods. The early should perform this operation b Invalid as no one 
attempts to form the vagina by transplantation is apt to see enough cases to acquire an adequate 
of adjacent skin auriflcea aa free grafts cmnur technique. High mortality rates are apparently 
the walla of an opening made In the rectovaginal not the only contra-lndicatUm, partial incontinence 
ipace universally resulted In failure owing to scar of feces frequently resulting after Schubert * 
tissue contraction. The operative procedures cm- method. Annoying discharge has been noted as a 
ployed have resolved themselves Into three groups complication where lnteatine b transplanted In 
(1) resection of the rectum and employment of a forming an artificial vagina. Ritchie reports an 
resected piece of rectum (Schubert) . (s) resection adenocarcinoma developing In a transplanted loop 
of a loop of small bowel (Baldwin) (j) tramphnta of small bowel (Baldwin operation) Tbb must be 
lion of skin flaps (Graves Frank. Gebt, et aL) considered, as the tendency toward malignancy fn 
Pemberton has very adequsdely Summarized the transplanted c* misplaced til rue b well Known, 
situation m his survey of methods employed up to The tendency recently haa been toward the 
date Ihipoytren b credited as having made the third method he. transplantation of akin flap*, 
first reported attempt to form an artificial vagina Mobfflmtloc of healthy flap* composed of skfn of 
In 1817 Many different methods have been tried the Inner surfaces of the thighs, and employment 
since notably free skin flap*, Thiersch grafts, and when feasible of the labia minora aa all or a pm 
Intestinal wall aa free grafts, and all of these hare tkm of the vagina, haa come to be more frequently 
been unsuccessful Gerauny and Puppl preceded tried than the radical procedures of bowel ie»c 
Baldwin, who described hb method In 1904 and tic®. The mortality rate b reduced by this method 
carried It out m 1907 Mon performed practically to a negligible level, and the operation can be per 
the same procedure in Japan. formed with relative ease. The end-result of any 

The next advance was Schubert » resection of the technique for reconstructing the vagina Is some- 
rectum arui its employment as vagina In 1911 By what problematical, and it seems doubtful whether 
tht* method the dltisl rectum b mobilised Inside subjecting apotient to a high mortality risk is 
the sphincter resected at an appropriate length justifiable. The technique of the skin flap trans- 
tnd drawn In to form a lining for a previously plantation devised by Graves, described fn hb 
made opening in the rectovaginal septum. The textbook and employed successfully In 1 case, has 
upper segment b drawn down and attached inside been the baits of several similar procedures- Be 
the sphincter thus restoring the continuity of the used four racket-shaped flaps to fin a cavity made 
large bowel. According to Pemberton s report, by blunt dissection between the vagina and rec 
Schubert had aRlected 54 cases up to 1911 with a tain, obtaining two of the flaps from the media] 
mortality of is 5 per cent. Two deaths were due surfaces 0/ the thighs, and two from the btfs 
to peritonitis, although the operation b presum- minora. The Dap* were sutured together over a 
ably carried out extroperitoncally glaas form and Invaginated into the cavity The 
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method. If properly performed, Is effective, al- 
though prone to contraction until healing has 
tiioi place 

Frank and Gelst have devised a plan of produc 
lug a tubular skin flap and this has been successful 
m several cases, A tubular graft ii made In stages 
from the skin of the inner surface of the thigh 
This is gradually freed and, becoming well vascu 
limed from its pedicle alone, is eventually turned 
in to form a lining for the prepared opening It is 
necessary of course to perform this procedure in 
stages, but the nutrition of the tubular flap is well 
preserved thereby and the liability of sloughing is 
reduced. Modification of the same principle i e 
the construction In numerous stages of a well 
nourished tubular flap also from the inner aspect 
of the thigh, has recently been reported by Grad 
These methods, however, require multiple opera 
tiona—a serious disadvantage. Davis and Cron 
described a technique employing the principle of 
Graves’ opera Pcm using two flaps prepared en 
tirely from labia minora. This method, consisting 
of immediate transplantation of thick flaps with 
broad liases, Is a simple procedure possible of per 
formance m one stage but subject to the danger of 
distal ischemia of the flap, with subsequent con- 
traction, especially at the apex of the new vagina 
This operation was performed in a single case 
ttming under our observation, with an excellent 
plastic result 


CASE JLEPOUT 

The patient wu an 18 year old white female who entered 
the Ltkeride Hospital August 1 1931 with a diagnosis of 
yort* appendldta. Imnvdlate appendectomy w»» per 
^•uied. An attempted pelvic examination at thta tune 
^w*led complete absence of the vagina. Tbe labia minora 
udohia ma>ora were rather tmaH The clitoris sru slight 
ty arjcr than normal In *lie (see FI*. 1) Upon rectal 
the uterus a bo wai forma to be apparently 
There had been no menstruation and a complete 
“* e ® cc °* menstrual moitmena. Rectal examination under 
ln **i^*b revealed In the right adnexal region an ovoid 
firm and freely movable, apparently the right ovary 
.-Tv *U*hUy larger than normal In alxe. The vaginal 
tbowed a small dimple at the normal site of the 
JKr? 1 •PPraknately 1 centimeter deep the bottom of 
*ohd. Tbe patient wai a well developed well 
^tractive girl with normal development of the 
There was normal distribution of hair and ap- 
typical fe m i ni ne habitus in all respects. The 
TT 11 no subjective symptoms suggestive of any 
2 T l. mc ar cha! activity She was not tested for female 
“Ormooe. 

IT* Etnatk® was explained to the patient and It was 
^fter successful plastic operation it might be 
mSfr t ort ” to P^ny snd lead a normal social life. The 
bPkaljy f^vtlocii toward the male were 

in ^!t erat ^ 0H ^ transverse slan incision was made 
^ wea between the rectum and the urethra 



k 

Fig 1 Perineum before opera tlon. 

which were in exceedingly dose approximation 
A sound was placed in the urethra, which was held 
by an assistant, and the index finger of the left 
hand was placed in the rectum By blunt and 
sharp dissection a cavity was made, the length of 
the index finger between the bladder and the 
rectum which corresponded m position with the 
normal vagina. Sufficient retraction was obtained 
to permit much of this to be done under sijjht. 
Several vessels were of sufficient sixe to make hga 
tion necessary The cavity was made and dilated 
to admit two fingers with slight difficulty The 
immediate proximity of the rectum and urethra 
made greater dilatation seem dangerous. The 
peritoneum was visualized at the apex of the pouch 
so made Two sutures were placed firmly in the 
apex of the false passage made between the rectum 
and the bladder The labia minora were excised 
from above downward then split and flattened 
out, producing racket shaped pedicle flaps. A 
rather large pedicle was left for attachment to in- 
sure fair blood supply (Fig a a) these were used 
as the two upper flaps At a level just above tbe 
base of the posterior surface of the new vagina, 
two racket shaped flaps 4 inches in length and 1 5 
Inches m width were prepared on rather broad 
pedicles, from the inner margin of the skin of the 
thigh These areas showed a minimum of hair 
growth An everted pocket was easily formed by 
sutnre of these four naps turned on their pedicles 
m the manner suggested by Graves and by Davis 
and Cron although the latter employed the labia 
onl y (Fig ab) The sutures originally placed in 
the depth of tbe cavity were passed through the 



9*4 


SURGERV GYNECOLOG\ AND OBSTETRICS 



FV- J- Tta A«p» hare Iwtn «ottmd tod iart b*ra Flj, 4. Apwirmac* a( njiu ubnhtlo* » fi»*en» to » 
dr»w« fatfo pUce. poimt »t»T» ti* knucUt*. 



DOUGLASS RECONSTRUCTION OF THE VAGINA 


ipex of the everted lining and this was turned into 
the vagina and held firmly by tying the sutures, a 
sak end of which 'was passed through »ach of one 
ofthe four flaps (Fig 3) The vagina was packed 
with vaseline game, A retention catheter was 
kept In the bladder until the twelfth day after 
operation. The game was removed on the second 
day after operation additional examination was 
done on the eleventh day following subsidence of 
jwdhng At the tune of the patient 1 discharge 
from the hospital, 1 month from date of operation, 
the vagina was as long as the index finger There 
was an area of granulation at the apex of the 
vaginal canal which could be felt as a rough area 
ana it was Impossible to insert two fingers without 
a using pain. This patient was kept under obser 
vatioo for a year and examined regularly for 6 
months until the period of rapid contraction was 
over The vagina was systematically dilated by 
digital examination every 2 weeks and by daily 
passage of dilators 3 to 4 centimeters In diameter 
by the patient- One year after operation the pa 
bent had a vagina 3 5 inches in length admitting 
two fingers freely, potentially' longer due to the 
fact that there Is a great doil of resiliency and 
Rive * in the new vagina without pain (Fig 4) 
This patient is still single but has a fairly normal 
vagina capable of reasonably normal function. 
There is apparently normal clitons sensibility It 
was impossible to determine any transfer of 
exogenous sensibility to the recently constructed 
vagina. However, nigh digital dilatation of the 
vagina without palpating of the clitoris was 
characterized by the patient as vaguely pleasant 
Tendency toward scar tissue con traction seemed 
have disappeared 


CONCLUSIONS 

Plastic construction of the vagina by transplan 
tihon of plastic skin flaps seems to be preferable 
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to more dangerous gut transplantation operations 
if only on the basis of comparative mortalities. 
In spite of vigorous championship of gut resection 
methods by originators of van 0 us techniques it 
seems preferable that good results be sought after 
by careful and painstaking transplantation of the 
thigh skin and labia minora, in the form of pedicle 
grafts. The sole but highly important objection 
to this safe easily performed procedure is of 
course contraction which can be reduced to a low 
level by care m the planning and execution of the 
operation. 
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ACUTE OSTEOMYELITIS OF THE ILIUM 

F0RRJ3T \01TSG MJ> Rocanm, New k oar 
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ACUTE oUeotnyeOtls of tic CHum Is rrpre 
rated by a relatively short brfbliogr*ph\ 
covering tie last 30 year*. This would 
kid one to believe that the disease is rare While 
the conditioo li bv no means commoc, Its oc 
corrence doa not deserve surprise. Cast during 
* period erf 5 years, saw 3 acute and 1 chronic 
cases of osteoenj eCtis of tie fEum be condoled 
that the affection was not so rare as a general!} 
supposed. 

It is, orf couiae well known that acute osteo- 
myelitis of the short and flat bones b much less 
frequent than that of the long booes. Froehner 
in analyzing 545 cases orf osteomyelitis found 
that 55 orf them were orf the short and flat bones 
a ratio orf 1 u He further Doted that In these 
5/ cases of short and flat bone osteomyelitis, the 
Diom was next to the clavicle ra frequencj of 
involvement 

At the 1915 Russian Surgical Congress In Len- 
ingrad KrasnobaJK reviewed 43 S cases of osteo- 
myelitis treated In to yean. Twenty patients 
had oateomyefiUs of the Lb tun that b, 5 per cent 
of the total number Booeantl renewed 170 
case* of oateomyeEtu treated during a period of 
14 yean of these 4 were acute osteomyelitis orf 
the Diom 13 per cent. Simmons reported 1 cases 
orf a total orf 97 cases orf osteomyefitb studied 
1.05 per cent- Beane gave the frequency of oc 
oirreoce as 1 to 7 per cent of all bones Fhdringer 
reported the same figure- Both Beane and Flick 
fn^er stated that osteomyelitis orf the fflum com 
prises 30 per cent orf all flat bene infection a 

If acute osteomyelitis of tbe pelvic booes alone 
b considered it b found that tbe id am b much 
more lrequentl> involved than the pubb and 
Ischium. Jlonsaingetm states that “it b located 
roost often in the ilium, sometimes In tbe pubis, 
very rarefy In tbe ischium. He was able to 
compile 11 cases involving the IlJum during a 
period of 13 jean in the Infantile Surgical Clink 
of tbe Faculty orf Paris. VonBergmann co ll ect ed 
71 cases of osteomyeEtb orf the pelvis of these 61 
were orf the Drum alooc. Thotnschke concluded 
that primary osteomyelitis of the pubb and b- 
chrum b a rare disease. 

From a review of the literature we can draw 
the following conclusions as to the frequency of 
occurrence or osteomyelitis orf tbe Ilium It com 
prises about 5 per cent of all osteomyelitis, it b 


tbe most frequently affected /at bone accounting 
for about 10 per cent of all flat bone osteomyeEla, 
that orf the bones orf tbe pelvis ft Is by far (8a) 
tbe most common site for the disease. 

During tbe past 5 years, 11 cases orf osteo- 
myelitis of the ilium have been treated in thb 
dink. Of these 5 have been chronic 1 were 
metajtatic during the course of acute osteomyeH- 
tb in long bones, and 1 was a tuberculous art co- 
rn veil t is. These cases are not included In this 
report as they present different problems both as 
to diagnosis and treatment 

Tbe 3 following cases of acute primary osteo- 
myellLb of the Qnim illustrate the difficulties orf 
diagnosis, the common confusion of the disease 
with pyogenic infection orf the hip Joint, tbe prob- 
lems encountered In treatment, and the long con- 
tinued course of the malady The two surviving 
cases show the end result 1 years and 9 months, 
respectively after onset Of the case reports 
found in the literature, very few Indude the rod- 
result for any considerable length of time after 
onset. It b hoped that the reports below may be 
of some hdp m determining the ultimate progno- 
sis b similar cases. 


case arpoxn 


Case ILSMH. No a j s JewMi boy sftd 16 
years, entered Stroo* Memorial EowjUaL February rj 
19*6 He erenpUned of pata tn th« r%M sip ritht freat 
toe, aad (fernoetaricular Join t weakness and shortness <rf 
breath EJe-rtn day» befcaa entry tba patient west skatiaf 
On n-tnrmrf booe ba rr wrrpm^-4 (J pain in tbe rifht kip. 
That esoiinf be bad ctdDs and vomited. Tbe next day ns 
was fererish and complained of generalised dafl *1 ’ ’ 
all hk kants On tba third day of hli fHaesi h^ 

Doted that his urine was red and em tba sixth day u- *•* 
black. Durtej thb sane period his skin became ytikrw isd 
be betas to be short of breath. HU bowets were yritc l oose, 
the faces were black tm color. He had 3 hrsso crtate* frosa 
tbe noew tba last of which lasted 6 boon On tbe am th day 
af tba ffirw be begs* to enaxplain of pain In tbe CF^rmal 
notch and rifht (real toe ]U developed vary small, red 
papotes over tba lower ILmha EKmc* tba Eaew bs bad bean 
sera by srvrrsl physician a H3a utnperetnre had shears 
been oj- 04 degrees F He had contmaed throojhoot tba 
[Eneas to ctarplala of pain in the right hip. He entered lha 
howJlal br atrrtcbcT on tbe dares th day of Ids tflncre 
PkrrkM txtmlmdim on entry rsnalad a boy rely 
aentwy £H, with tarnprratnra jn 5 dfgreae C. Ha lay U bed 
appaarfat axhatisf ad He was craatbist at tbe nta af fcfly 
timaa per erfnate. Tbe brealb was sour aad tbe ton*** was 
baarOy coated. Tbe CDohmcthne were pale: tba skia and 
•dare slkhtly Icteric. Tba noae coatabsed dried cn^i « 
blood. Tba heart was aaUrjed. There was a pah»hle asd 
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soEble pericardial friction rub The poise wai regular 150 
per cue ate. The blood pressure ni 118/40. There wu 
w idening cl the medkitbul dnflnea* to 10 centimeters in 
tk second intercoatal space. The lungs were clear The 
ipfcfn tod Brer were both enlarged tod tender Recti l 
eamhutloo thowed no minet Over the lower limbi there 
were numerous small, red, [raised papules, with purulent 
era ten. IotheepUtemil notch there nil mull red nreO 
lag which wxj very tender The metatarsophalangeal joint 
<* the right gnat toe wu swollen red tender tnd painful 
00 Dotiotu 

Tbe region about the right hip joint wu tender to palpa 
There wu no visible or palpable swelling. The lower 
atranitr by on the bed In normal position. Tbe joint 
anld be moved pudvely throughout ilmott lu complete 
reege of motion with slmioat no pain. Nonuudcinum wu 
foend. 

laboratory examination revealed hwmoglobin 40 per 
^* 3 blood cedi j 100,000 white blood cells, 50,000. 
mfferentkl ccwnt ihowed 97 per cent pol^moTphonuclein. 
The Olotwu cloudy brown, with trace at albumin, no 
•ipr. Microscopic examination ihowed miny red cell* 
*nd granular cut*. Blood culture haemolytic Staph yiococ 
ttasumu. Culture from papule on lower extremity ihowed 
utjT 1 * 0r ** nlim - WuKrminn reaction wu Motive 
HTdal, negitiye. X rays of the chat ihowed ■ hyper 
t rooked and dilated heart 

The day i/ter admission the swelling in the mlsternal 
11 k*l*ai »°d >50 cubic 
cratfaneters of thick pu, drained off Staphylococcus aureus 
wu recovered from this on culture. Following this the pa 
oent ' wul transfused with 400 cubic centime ten of dtrated 
^ be waa given by the medical service 
Tl °iet In solution intravenously 
I 5 c * oa ' the following day he teemed fan 
d^V ri J^ t f?P erm , ture ™ lightly lower It was 
ra«d to withhold another trans/uskm or tapping of the 

^kntkm recurred a* quickly a* It wu re 
kJJ 1 Stimulants were of no arafl. Within an hour he was 

Postmortem examination disclosed the following There 
km . wHjl***?! k u PP*r mediastinum which had 
^o^cd bat 1 till contained^; cubic centime ten of pus. 

^aufflaUaylty contained 60 cubic cm tin* ten of yellow 
a fibrinous pericarditis. Tbe 
itelectSk ' hc £* d ? ‘TPjf* 1 coorpreadoo 

»ad , lp ' ee “ V* *bout five times normal rise 

tbout infarct. The liver wai enlarged by 

»•!»««». B«u,ud»5rOT; 
JJ^manmera^ inlllary abscesies. The lymph node* at 
were tbe retroperitoneal lymph nodes 

cawitw tk »«n W0 ^ Ca ' ^*bt tide of the true pelvic 

lam akm^rT 1 * **I en 10 bolgt. Incision of this exposed a 
taacfemd, v'^bwnd to ccane from beneath tbe fllacui 


tk ti»UArL ■ cort ° the Ilium was moth-eaten with 
ihKl^Tk*. I f ne ,»nd necrotic. Tbe iesfoo in the 
Tbs finri^nl^Sr 61 ” 1 " bdnc °bkst. 
the rVbTm^rf^* V* acuU osteomyelitis of 

MWJ ^ sUpTyWou .adulepli- 
toc *utfamm “ctastasa to the pericardium, 

arts hidneyt, left subpecto ral regloc and 
' i7 ' 0 pbi.lirrgeal joint of the right great toe. 

foBowW** ^ 11 °f a b°y of 16 years who, 
,D * 4 probable trauma, sustained while 


skating complained of pain in the right hip 
He rapidly developed the signs of an overwhelm 
ing blood stream infection On examination 11 
days alter onset the bo> was seen to be des- 
perately ilL The temperature was 39 5 degrees 
C white blood cells 50,000 He was very anemic. 
There was an abscess pointing m the epistemal 
notch Signs of pericarditis were present The 
liver and spleen were enlarged The nght great 
toe was swollen and red There was tenderness 
to palpation about the nght hip but all motions 
were free and without discomfort The mediasti 
nal abscess was drained he was transfused but 
failed to unprerv e. He died on the sixteenth day 
after onset The diagnosis of osteomyelitis of the 
ilium was not suspected during life At post 
mortem, the oldest lesion found was an acute 
osteomyelitis of the ilium with a large ab scess 
m the iliac fossa. 

Case l SG S.M H_ No 51145, Italian boy of 5 yean 
wu admitted to the Strong Memorial Hospital August 30 
iqti Hk cmnpUlnt w*i nsin in tbe right hip Five d*ys 
before entry the patient fell while pkytng He 1 truck on the 
right hip tnd ctrtnpkined lmmedittebr of p*in in that re- 
gion. He limped » round the rest of that dty but that eve 
nlng felt feveriih and refused to eat For 4 diyi following 
injury be did not walk because of ateadlly increasinf pain 
in tbe hip He continued to fed feverish. 

Phyikml examination ihowed a thin boy of 5 who was 
apprehensive and irriUble. He was acutely BL Tempera 
ture was 40.6 degrees C . pulse, 130 rewriratloo, 30 Tbe 
skin was warm and flushed. The tonsils were large and 
somewhat injected. The hmg» were dear Tbe heart waa 
normal except for a *oft apical lyatollc murmur Tbe ab- 
domen was distended and tympanitic. Rectal examination 
was negative. 

The patient refused to move tbe nght lower extr e mi ty be- 
cause of pain In tbe hip. There waa a suggestion of fullness 
above tbe greater trodianter but there was no redoes* or 
increased local heat There was no hip flexion or abduction 
contr actu re pr esen t There was marked tendensesa on pal- 
pation about the region of the greater trochanter and supe 
rior to it AD motions o l tbe hip w ere greatly limited by 
pain but the extended extremity could be rotated If tha 
were done gently and slowly 
Laboratory examination revealed baanodobln, 60 per 
cent white blood cell*, 1 s 500 The urine was slightly cloudy 
yellow reaction add no albumin or sugar Mlcroaccpk: 
examination show ed only a rare pos cell. Wassermann re 
action was negative. Blood culture on entry was positive 
for hsrmolytlc Staphylococcus aureus. X-rayi on entry 
were normal in appearance (Fig. t) 

On the day of entry the right hip joint was opened through 
a posterior Ober incision. When the Joint capsule was 
opened there was an escape of 10 to 30 cubic centimeters of 
seropurulent fluid. A culture 0/ this fluid grew hemolytic 
Staphylococcus aureus. Rubber drains were Inserted down 
to the capsule and wound left wide open for drainage. Ex 
trend ty placed in traction with hip shghtly flexed. 

The boy remained desperately 01 for 10 days. Tbe tan 
perature remained around 40 degrees C., he was drowsy 
and at times Irrational. He was sustained by direct blood 
transfusiooj, intravenous glucoae, and fluid by hypo- 
derm odysfa. 



Fig i Cate i. Norma! appearance orf right fltam and hip 
Joint t octet. 

Fig t Cato t Extreme d*n ruction erf right dim 
moo Lb tiler octet. 

Fig. j. C*te j Appearance of right ICum foDowrog 
partLt! reaectioc K men the aim oatrL 



FW t Cttc l Patient j yeare after octet flowing toe 
mil Eeiioc and oten riep erf hip All other otiw of the 
hip are equally Donntl Wocmd* healed completely ait hoc t 


Fig 4 Caret. Two year* after ocaetabowfag itgenera- 
tioo of llrom exc ept for one naaD am, moderate apward 
and toward dbpia cement erf the acetabohun. Tb» rorrf trf 
the acetabulum b ro ugh ened tilth thb excep t be, the hfc> 
Joint appean normal 

At the end erf thb tfana tha tenmeratnre cam* down to 
normal ordte rapidly and the patfcnfi rroerai coodltbc 
unprored remarkably H teemed well c* the war to 
r eenrer y Ooe month aft*r entry th* cgreretlre wcwnd had 

coogJetely healed and there waa practically a aoeaml rang* 

erf mctloc In the hip Joint X rayi were taken at thb tint 
to daterrato* the cocifatkm orf tha joint They rereaW an 
Dtewalra oateeniyeBtb erf the right IBcm, th* Joint (fad »ot 
appear to b* damaged. Prerleoa to the t akin g orf thate 
X-raya, oateotnyehm orf tha Ebam had no* at aQ been 
toapected (FI* ) 

A faw dayi later partial lerectfcn of the Dfam waj dooe. 
An anterior Smttb-Peteraen tnoflon waaaaed Thaodg'n erf 
the amadea from the emt orf the Ehnn waa cot looae and the 
flap tarnrd down auhperloaieaEy The greater partk* «rf 
th* wing erf the Emm w*a found to b* rough and hmeT 
combed. Tha booe wax qnita aorft ami could be tanly re- 
moved with caretta. The central perdcc orf th* ting waa 
removed fa Ita entirety and CDcathrrxhJe u c ero tic grereil*- 
tioa tlaiu: waa found on the prfrie ahie. Th* anperiw n** 
orf th* acetabahrm and the periphery orf th* Hkm were ^ 




YOUNG ACUTE OSTEOMYELITIS OF THE ILIUM 


bt*ct(F 5 g.j) The wound *u packed with vaseline gauxe. 
the extremity ini placed In traction with the hip flexed 
lEjhtij Culture from the ffimn pn Staphylococcus 
uim. Ulaoaccplcal section* of the removed bone showed 
t subacute oiteamyellti*. Convalescence following this pro- 
cedure ni long bat steadily uphill. The wound continued 
to drain moderately Five montlu after partial resection 
erf the ffhrm an abscess accumulated under the gluteal 
made* and had to be drained. The patient waa followed 
with T-rays at frequent interval! and the flinm was aeon 
jiadoaHy to r eg enerate. He wai ducharred 7 month* after 
entry to a convaleacent borne for care. On dacha rge there 
wii rtfll a dtiiII draining *lnui from the hnim 
Foorteen month* after onset of hii illness the boy waa 
waWng with crutch ea The right lower extremity was i 
centimeter t barter thin the left X rayi ibowed complete 
rtgeneaatkm of the Ilium except for one snail area. The 
acetabulum wai somewhat roughened and displaced alight 
ly upward and Inward chancing the contour of the pelvic 
cavity (Fig. 4) There waa still a amall draining ainua Two 
yean after onset of the Hines* he waa walking normally 
except for a very alight limp The ainua haa healed. There 
b a normal range o f motion in the hip Joint (Fig 5) 

The tecond case occurred In a boy of 5 He 
hid fallen on his nght hip and foUotnng this 
complained of pain in the hip and inability to 
walk. The following points were noted in the 
examination 5 days after onset He was acuteU 
HI, temperature 40 6 degrees C-, white blood cells 
12 500. There was marked tenderness about the 
nght hip joint. Ail motions of the hip were lira 
ited and painful but the extended limb could be 
rotated if this were done slowly and gently The 
of pyogenic infection in the hip joint 
was made and confirmed by drainage One month 
later X ray films showed extensive destruction of 
th* nght ilium. The affected portion of the ilium 
xis resected One year later the flium had re- 

K crated. Two yean after onset, the right 
x extremity is 1 centimeter shorter than the 
Wt due to upward displacement of the ace tab u- 
,UIn - The boy is walking normally except for a 
very alight limp There is normal range of mo- 
don in the hip joint all sinuses have healed 


The heart wit normal The abdomen wu 10ft and no 
tenderness or mattes were made oat Rectal eramlrjrtnq 
waa negative except for moderate tendemes* 00 the left aide 
cm pressure cm the bony wall orf the pelvis. Tbe left hip waa 
held slightly flexed. There waa no pain on flexion or exten- 
sion of the hip The extended extremity could be passively 
rotated freely and without discomfort. There waa pain on 
abduction orf the hip There was diffuse tendemeaa about 
the hln Joint and ports on tbe left This waa moat marked 
over the luperior ramus of tbe pu Us- 


ov er the luperior ramus of tbe pubrfs. 

Laboratory examination revealed 1 
cent red blood cell*, 5 700,000 white 


lotrin 9J per 
cells, 1 j 600 


polymorphonuclear*, 75 per cent Tbe unne waa clear 
amner reaction add ipedfic gravity 1x315 no albumin or 
sugar Microscopic examination showed only an occasional 
epithelial ceD. X ray filma on admladon were normal 
(rig 6) 

Three observers thought the boy probably had an osteo- 
myelitis of tbe pubrfs. A senior member orf tbe staff inter 
preted the signs as being those of an early suppurative 
process in the left hip ana advised drainage orf tbe Joint 

On the day of admission tbe left hip Joint was opened by 
anterior approach- Tbe joint appeared perfectly nor mal. 
There was no excess fluid. Tbe synovium was not Inflamed 
no Seeks of fibrin w ere noted. A culture was takm from 
the surface of the bead and neck of the femur and the 
wound waa closed without drainage. 

Tbe boy continued to ran a high septic fever ranging be- 
tween 38.5 and 40 degrees C he remained acutely HL On 
the second postoperative day a flexion and abduction con- 
tracture of the hip began to develop He was placed in tr«c 
tfon in the line at deformity to overcome this. On this day 
be was seen in consultation with Dr J J Morton, chief of 
surgery who said he suspected that the boy had an acute 
osteomyelitis of tbe ilium. 


S-MJL No 6615 j white boy orf 14 years, 
Strong Memorial Hospital October 5 1531 He had 
«Tl , tip- Two day* before entry the patient had 
pain In the left hip He went to 
c P*in became worse and he begin to have bead 
Jrf* Uc was sent home by the teacher That afternoon be 
m. * vcrc chill and went to bed. Tbe rest orf tbe day he 
lUenutdj hot and chilly and the pain in the hip be- 
ol .J2* *^ re - The next day he remained in bed most 
\ attc “pted to get up but was able to walk 

. ,w 3 c r* beca use of pain in tbe ieft hip and thigh. He hid 
C ^1 about noontime. The pain in tbe hip 
tu- i*; ' , CTCT ^od chills continued. He waa brought to 
s 00 tb® third day orf his nines*. Patient had had 

car j years previxxnly otherwise the past history 
tributary 

brr txam ^ttc'k revealed an acutely ill appearing 

temperature 40 degrees C pulse, 1*0 respiration 
“* * u flushed and boL The lanes w er e dear 


f *1* flushed and bot The lungs w e re dear of motion In the joint \ ray 


On the fifth day after operation, the wound was red. 
indurated, and tender and on this day culture which had 
been taken from the hip Joint at operation showed a growth 


been ta k en from the hip Joint at operation showed a growth 
orf hemolytic Staphylococcus aureus. The white blood 
count was 18 300 Blood cu l tu re which had been taken on 
entry also showed a growth of Staphylococcus aureus at 
this time. 

It vn felt that the boy’s 11 l o es s was probably due to a 
pyogenic infection m the left hip Joint, which the operator 
hid been unable to recognise at the original exploration 
because of tbe short duration of the infectiou. 

Accordingly the wound was reopened under gas oxyg en 
anesthesia. On separating the subcutaneous tissues 10 to 
15 cubic centimeter* of thick pus escaped, which culture 
later showed to contain hemolytic Staphylococcus aureus. 
The Joint was opened and drains inserted down to the cap- 
sule. The around was left wide open for drainage. 

Following this procedure the patient was much Improved 
He became brighterand morealot. Tbe tempoa tore dropped 
from previous high level but remained definitely septic in 
type ranging between 37 and 38.5 degrees C. dally X ray 
films on the twenty first day of Illness showed definite 
osteomyelitis erf the left Alum (Fig. 7) On Looking back 
over X ray films taken on the seventh and tenth days after 
onset. It was noted that the begi nn i ng abnormalities in the 
X ray pictures could, without question be seen as early as 
tbe tenth day after onset. 

At this time tbe patient was no longer dangerously ill 
although be was having dally rise orf temperature to 38 j 
degrees C. There was no tenderness over pubis or ilium. 
Tbe wound Into the hip Joint was stiff draining slightly 
Tbe white blood cell count was 1 J,ooo. 

One month after onset of the nines* the wound into the 
hip Joint had completely healed and there was normal range 
of motion In the joint \ ray films at this time showed that 
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Fig 6. Cim j Normal afgwarance erf left Ofam and hip Flf. 1. Caarj. Appearance of left Bam fofltrwinf partial 
Joint at onet r caret too l month alter ooeet. 

Flf 7 Ca»r j. Moderat destractloa of tbe left fl t ma 3 Fl*. g Casa 3. Appearance of the llhm 9 mo n th s alter 
*erki after ma rt Tbe process tnvofeei tbe roof of tbe ooeet There baa brrn complete regeoecatk® of tbe portico 
acetabulum and extends upward to tbe anterior superim mucnrnL The Up Joint baa bee* moderatrty toroKed *1 la 
ipiat shown by the namrwiag of tbe Joiat *iace. 

there waa » prof it of tbedeatrocthe pro eeaalp tbefllac 
booe Becaoae of tbb It ns thought abe to reaert the 
(fiaeaeed oorUoo of tbe llhnn. 

An tnaakc ta) made from tbe greater Uocbanter i*> to 
tbe anterior superior ^Jae of tbe lfhaa and cor\ mg back 
ward along the iliac crest. Tbe origin of the ghjteal mnstb* 
m art kiee from tbe artt and tke llhnn was exposed by 
rrdcctine them eubperioeteaDy Tbe perioeteusi wai th ick 
eacd and trdematow. Tbe bon from tbe acetabular rt» 
upward for a dietance of about Jf Inches waa rery aoft and 
friable. It oxild eery easily be renj oir d with curette, bo 
free pea waa found. Tbe foil tUcfawm of tbe ittci wm» rt- 
mored nntfl tbe yiseeral periosteum was hi \I*w AH eoft 
ben waa rmored until healthy boew was left (Fl* 8) Tlf 
wound arms left wife epeu the masde flap was peeked beck 
Flf 10 Case a. Pa tira t n mmlhe after onset. Fleifcw with larwe pseka rf Tsidme game. Coltoro frem this trr* 
and all other modem of the hip limited about 10 per cent shewed Stapbyiococct* aureus Section* of tbe boor rr- 
Wousdf cornplrtdy bealed No almscs present sealed aobacute oateoenyeflda 
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FoUcrrinr thia procedure tb* patient gradually improved- 
Tbe wmmd drained prtrfuady *t fiat but thfa gradually 
dbriahfird until at tbe end of a mcroth there waa no evidence 
of a almrt. The temperature gradually became normal over 
tbe coune of a roocth and a naif 

Tto mon th » after rejection erf the Alum it wu r*ce*«ry 
to drain an abacea* tinder the origi n al indtioci into tbe hip 
jofnt Culture of thia proved it to be iterile- 

The patient waa diKbarged from the boapiUlfiK memtha 

after entry He waa waliint with crutcbea without bearing 
anyit on the kft aide. 

Nine months after the ocaet of hia iHnesi X rav exareina 
tioo abowtd that the affected area in the dlnm bad filled in 
with new bone. The Joint apace of the left hip wit *ome- 
what narrow and tbe acetabulum waa displaced abghtly in- 
ward (FI*. 9) The boy hat a practically normal range of 
motion in the left hip Joint, all motiona bring limited 
•boot 10 per cent. Toe wound* have completely healed 
wilhcwt amua formation (FI*. 10) He is atlll being made to 
walk whb crntchea without weight bearing on the affected 
tide. 


The third case was that of a boy 14 year* 
old, who without antecedent trauma, began to 
complain of pam in the left hip He had chills 
and fever and was unable to walk because of pain 
In the hip Examination on the third dav 0$ his 
ilium ihowed that he was acutely ill , temperature 
40 degrees C., white blood cells ic 600 There 
was marked tenderness about the left hip, par 
ticularfy over the pubis. AH motions of the hip 
vere fret and without discomfort except for ab- 
duction The hip joint was opened and found 
to be negative. Five days later it was necessary 
to reopen and drain the hip joint- X ray films 
3 weeks after onset showed destruction of the 
left Hi urn. The affected portion of the Ilium waa 
rejected. Nine months later the boy was walk 
mg with crutches There waa practically normal 
r*nge of motion m the hip joint. The wounds 
have completely healed without sinuses. 


DIAGXOSI3 AND TREATMENT 

The diagnosis of acute osteomyelitis of the ilium 
“ by no means easy This is, perhaps, partly be- 
a *f e the physician fails to remember there Is such 
a duease On the other hand, the patient may 
P res cnt inch a preponderance of constitutional 
*ymptom» that little attention is paid to the initial 
»cu complaint This was true of tbe first case 
reported 

There k In a majority of patients a history of 
trauma to the pelvis. The child com- 
rJ^_ foT ft few hours of pain In the hip and thigh 
fOwing a folk There Is then an onset of malaise, 
5 ^” lQ d perhaps chills. The pain In the hip be 
" mta , progressively more severe and the patient 
to bear weight on the affected nde walk 

1“ k'’? 5 * 1 * b taiot of pun. 

.i Physician sees the patient at this stage of 
he win, after obtaining a history similar 


In most respects to the above note the following 
points on examination The child will bo acutely 
ill, the temperature will be elevated, there will be 
extreme tenderness to gentle palpation about the 
hip joint. (Beane says that the greatest point of 
tenderness Is usually above and posterior to the 
greater trochanter ) On dete rmining the range of 
motion m the hip joint he will be surprised to find 
that there is a much freer range of motion than he 
had expected and httle in the way of muscle 
spasm. 

After these findings the physician will probably 
be non pJused and the diagnosis as far as the 
family is concerned will be acute rheumatism 
sciatica, sprain of the hip or some such condi- 
tion but with a mental question mark, on the 
physician s part. Heat will be applied to the hip 
and watchful waiting will be the course pursued. 

At the end of about a week the physician will 
find that the patient is no better in fact, he will 

S ’>abl> be considerably worse He will still have 
1 fever he may be irrational or even comatose 
e is so desperately ID that the constitutional 
symptoms completely obscure the initial com 
plaint of pain in the hip the diagnosis will now be 
changed to meningitis, typhoid fever, generalixed 
septicamna (mistakes in diagnoses in fulminating 
cases frequently mentioned m the literature) or 
some other severe constitutional infection. 

On the other hand if the child Is still alert 
enough to respond to painful stimuli, it will be 
noted that the tenderness about the hip is defi- 
nitely greater in seventy and that now- there is 
fairly marked spasm of the thigh muscles. All 
motions of the fup mil be painful and limited, but 
if motions are cairied out slowly and gently it will 
be found that free motion is present This is 
especially true of rotation of the extended ex 
tremity, according to Holmes, 

If at this point, the physician becomes alarmed 
and rails in a surgical consultant, the diagnosis 
will be cleared up at once. The surgeon will won- 
der how the physician could have been so stupid 
as to call this picture anything except a pyogenic 
infection in the Up joint The patient will be 
taken to a hospital and the hip joint will be incised. 
At operation a small amount of seropurulent fluid 
wffl be found in the joint cavity and drainage will 
be instituted Culture from this fluid will further 
substantiate the diagnosis by mowing Staphylo- 
coccus aureus. Everybody’s mind will be at ease 
The patient will now probably improve to a 
certain extent, but the surgeon will wonder why 
the fever continues to be septic In type At the 
end of 3 or 4 weeks, \ ray films will be taken to 
determine the condition of the hip joint, and much 
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to everyone 1 surprise, there will be a foB-bkrwn 
osteomyelitis of the £Hum 

If the fate* are kind and the surgical care U 
adequate the patient will be walking again fn a 
year cff two, poeslbly with a small draining sinus 
from the wound through which the dead bone of 
the llntm was removed. 

We have told this story because It is typical of 
most of the cases reported in the literature and 
because the 3 cases reported here do not materially 
differ from it In the first case the constitutional 
symptoms of a severe septicaemia with numerous 
metastaies so occupied attention that the diag- 
nosis of acute ast earn Teh (is of the Hi am was not 
made until postmortem. In the second case the 
child was first seen nearly a week after the onset of 
the disease and the signs pointed so strongly to the 
hip Joint that it was opened and drained. The 
culture of the small amount 0/ seropurulent mate 
nal drained was positive foe Staphylococcus aureus 
but osteomyelitis of the IHum was not suspected 
and! the \ ray pictures revealed it a mouth later 
The third boy was seen earlier on the third day 
after onset. But even though osteomyelitis of the 
pelvic banes (it is true, not of the ilium) was sus- 
pected and motion in the hip was free, still the hip 
joint was explored at the direction of a senior staff 
member and the diagnosis not made until 3 weeks 
later when the \ ray showed beginning destruc 
bon of the llhun 

Now why la this sequence of events of common 
occurrence? It is purely because of the anatomy 
of the Ilium- The mum fs a flat bane as such It has 
a relatively thin cortex in comparison with long 
bones. It moreov er has no medullary canal. In 
addition, in the young pelvis, the roof of the acetab- 
ulum b tnpartate and thinly dad with cartilage. 
The pathology of infection in a flat bone b con 
•equentiy different from that of a long bone. 

There la, with the Increase of tension Inside the 
bone which accompanies the inflammatory pcoc 
ess, an early perforation of the cortex which does 
not occur until late In long bone osteomyelitis. 
These perforations of the cortex produce the so 
called mottled or moth-eaten” appearance In the 
X ray negatives, characteristic of oat bone orteo- 
myefltia. 

In the bum these perforations may occur any 
where but predominantly b one of three places 
the internal iliac fossa, toe external Iliac fossa, or 
through the acetabulum bto the hip Joint. In 
childr en, because of the anatomy the disease In- 
vades the acetabulum early In adults, an abscess 
forms more often under the IGacui musde b the 
btemal fossa or under the gluteal muscles b the 
external fossa. 


It is, therefore, easy to understand why b chil- 
dren real spasm of the hip mtrsdes with Ibdtaiicn 
of motion is found If the patient b seen late b the 
course of the disease. 

From the natural history of the disease and an 
understanding of the pathological changes incident 
to infection m flat bones, a few pebts can be 
drawn which we believe may be of aid b diagnosis 
and treatment 

If a child complains of pab m the region cf the 
hip following a trauma to the region, and on 
examina tion b found to be acutely III with high 
fever leococytcats, tenderness, and Increased local 
heat about the hip, but relatively free motion of 
the hip Job t then osteomyeUtb of the Drum should 
be suspected. This, we believe. Is so because (1) 
The pab of Infection b the hip joint Is often, 
although not always, referred to the knee. In 
osteornrcGti* of the Dram, the rain b always 
about the hip with oftentimes babul ty on the part 
of the patient to localize definitely the site of do- 
comfort. In none of the cases reported nor b our 
cases has pab been referred to the knee. (3) Flex 
ion and abduction contracture occurs very early b 
septic bvolvement of the hip Joint In osteomyeli- 
tis of the ilium no contractures are present until 
later (3) Isogenic Infection b the hip Jobt mani- 
fests itself early by almost complete fixation of the 
hip lebt due to musde spasm, b osteomyelitis of 
the ilium in the first few days of the dise a se, mo- 
tion b the hip Is free. (4) If osteomyelitis of the 
pelvic bones Is suspected then the 111 am b the 
bone by far the most likely to be affected, \cute 
osteomyelitis of the pubs and of the Ischium b 
so rare that It is hardly nectstuy to give it con- 
sideration. 

If the diagnosb b made, then what should be 
the treatment? Scott believes that “palpable 
mines b and outside the pelvis are watched for 
and surgical drainage promptly done If they are 
found. The construction of the niwr bone predis- 
poses to rupture to the visceral side and, therefore, 
it b to thb side that we may expect to locate the 
pocketing of escaped pus rather than to the outer 
side. No radical uug t iy has teemed necessary 
and apparently the leas radical surg er y done ths 
better tor the patient W e would fie to dtscour 
age radical procedures as we believe them oot to 
be needed. The true osteomyelitis seems rather a 
self -limited problem b the pelvis and yields read- 
ily to proper drainage. M Short states “It teems 
better In the aente stage to drab down to the bone, 
but not bto It, as rresTtts not yet formed opening 
up the cancellous bone predisposes to septicemia, 
by opening up the veins b the cancellous ipaers 
to infection. 
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Skfflern *aya In A case reported in 1917 "It was 
thought that trephining the bone would not only 
evacuate the Iliac abscess but also open up the 
maces in the cancellous bone of the dorsum 0/ the 
Earn hist as in the mastoid operation.” We be- 
lieve this to be very rational treatment for the 
following reasons. 

By fax the most frequent complication of osteo- 
myelitis of the ilium mentioned in the literature, 
and we agree, la Invasion and destruction of the 
hip jomt If this be so then it seems that treat 
meat should be directed toward saving the pa 
bent's life, and secondly preventing destruction 
of the hip joint. Most of these patients have a 
Wood stream infection from the beginning all 3 
of our patients had positive blood culture* of 
Stapbjdococcusaoreus. Free drainage and decom 
prcsskm, we believe, should then be established as 
soon as possible. It Is true that perforation takes 
place early which drains the Infected bone, but if 
we can surgically produce this perforation earlier 
we have done three things (ij we have decom 
pressed the cancellous bone which Is the focus for 
the septicemia, (a) we have attempted to prevent 
spontaneous perforation with abscess formation on 
the visceral side of the ilium which is more difficult 
to handle, and (3) we have attempted to prevent 
invasion of the hip Joint 

We, therefore, think that If the diagnosis can be 
made early that the gluteal muscles should be re- 
flected lubperiosteany from the Ilium after the 
manner of Smith Petersen and the bone drilled 
until pus Is found. In this area the cortex should 
he removed. By so doing an outlet will be allowed 
fox the infection locked in between the two cor 
deal layer*. Adequate external drainage will pre~ 
vent spontaneous perforation through the visceral 
cortex and downward spread through the acetab- 
ulum into the hip joint. 

Following this the extremity ihould be kept in 
diction with the hip abducted and sbghtly flexed 
to prevent deformity of the acetabulum and pos- 
dblc dislocation of the hip Even though this is 
dingentty carried out, mild deformity of the 
pabulum occurs as is shown in Figures 4 and 9 
Uda occurs due to the upward pull of the hip 
tttradts forcing the head of the femur upward and 
toward into the softened Ilium. 

Bj of course, the patient presents himself late 
■ton abscesses already formed in the internal or 
^cnul Iliac fossa; these ihould be drained as 
“top anggejts, but we do not believe it Is wise to 
tor them to form Internal iliac fossa ab- 
le^* mould be drained externally by trephining 
die Ilium. They can be drained extra 
pnitoueany above the inguinal ligament bat this 


does not afford as adequate drainage as entering 
the bottom of the abscess through the Ilium, nor is 
it as aafe because of the danger of introducing the 
infection into the peritoneal cavity If there are 
true signs of hip joint involvement, then the joint 
must be drained. As to resection of the affected 
portion of the ihum, we agree with Monsaingeon, 
Hearse, von Bergmann, and others that this de- 
pends upon the extent of the bone involved If 
there Is much dead bone later in the course of the 
disease, then this must be removed 

The convalescence is long and oftentimes com 
plicated by recurring abscesses The patient 
should be protected from bearing weight on the 
affected side until there is evidence by Y ray that 
the ilium has fully regenerated and the hip joint is 
as normal as one thinks it will become. 

The prognosis in acute osteomyelitis of the ilium 
as regards life is more grave than in the more 
common form of acute osteomyelitis of the long 
bones In Krasnobajiv’s senes of cases, referred 
to above the general mortality was 32.4 per cent 
while in the 20 cases of acute osteomyelitis of the 
ilium the mortality was 40 per cent OfBuosantis 
4 cases 3 succumbed Koloucb states that "the 
picture is often one of an intense and rapidly fatal 
sepsis in the face of which surgery finds itself 
quite helpless. 

Besides being more dangerous as regards life, 
the disease is also quite disabling if the patient 
survives This is not only due to the sinuses and 
recurrent abscesses common to all osteomyelitis 
but also to the frequent involvement of the hip 
jomt resulting in painful limited motion and at 
times, complete ankylosis. 

8UUUAB.Y 

1 The frequency of acute osteomyelitis of the 
ilium is about 5 per cent of all osteomyelitis. It is 
the most frequently affected flat bone, comprising 
20 per cent of all flat bone osteomyelitis. 

3 Three cases of acute osteomyelitis of the 
Ilium are reported in detail 

3 The difficulties in diagnosis are pointed out, 
particularly with regard to the differential diag 
nosis between acute osteomyelitis of the ilium and 
acute pyogenic infection of the hip joint 

4 In acute osteomyelitis of the ilium there is, 
early in the disease free motion in the hip where 
as in acute pyogenic infection of the hip joint, 
motion is practically absent due to muscle spasm 
The reference of pain is also usually different in the 
two conditions- Flexion and abduction con tree 
ture of the hip occur early in pyogenic infection of 
the hip joint much later In acute osteomyelitis of 
the fkum. 
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5 The anatomy of the Worn in children predis- 
pose* to early Lnvukm of the hip joint Spent* 
neoas perforation of the cortex ocean early In 
adult* perforation to the vuceral tide of the ilium 
i» moat commoc. 

6 Treatment early In the disease consists In re 
mo\in* Lhe'trater layer of cortex in the infected 
area. This insure* drainage of the cancefloti* bone 
and U an attempt to prevent spread of the cC»efi*e 
into the hip joint 

7 The prognosis 1* more grave than in acute 
oateomyeliti* of the long bone*. 
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T HE diagnostic value of pneumoventriculo- 
grams is dependent upon the surgical and 
roentgenological technique employed and 
particularly upon careful interpretation of the 
findings. This fact has been repeatedly empha 
med by Dandy (4, 5, 6) since his introduction of 
thepnxedure In 1918 

The deceptive Endings due to insufficient filling 
of the ventricular system with air, or to other 
technical errors are well known to those familiar 
with this method of examination. The present 
study was undertaken to determine and evaluate 
the more or less constant and dependable criteria 
by which localization of intracranial lesions may 
be determined from ventriculograms For this 
purpose only cases in which the lesions had been 
verified at operation or autopsy were studied. All 
cases in which the roentgenograms were tech 
locally unsatisfactory were frankly discarded 
From a total of 390 ' tumor suspects ' upon whom 
poeum oven tn cul ograms have been made in this 
tfwc, 97 cnxs of verified Intracranial lesions were 
weeted as being entirely suitable for a critical 
*tudy There were a few other cases upon whom 
rcn triad ograms were made and m whom at opera 
ticn lesions were found, but either no tumor tissue 
was removed or the lesion was not space occupy 
hig ’ or for some other reason the findings did not 
to warrant the Inclusion of the case in thin 
•ittdy This study , then, should afford a true ex 
position of the ventricidographic abnormalities 


resulting from lesions in various locations in the 
cranial cavity 

y TECHNIQUE 

In most instances, the air was injected into the 
occipital hom of one ventricle with the patient in 
the sitting or semirecumbent position in the man 
ncr recently described by Davis (8) In a lew 
cases the ventnde needle was introduced through 
the frontal lobe. A blunt ventnde needle gradu 
ated in centimeters and equipped with a three way 
stop-cock Into which a 10 cubic centimeter syr 
urge fits was used (14) Air was injected Into only 
one side that opposite the suspected lesion If it 
was impossible to obtain fluid from the ventnde 
first tned, the needle was then introduced into the 
opposite ventricle. By introducing air into only 
one side one is sometimes able to determine the 
patency of the interventncular foramina (of 
Miinro) by passage of the air from one ventnde 
to the other As much cerebrospinal fluid as possl 
ble was replaced by a slightly smaller volume of 
air except m cases showing marked ventncnlar 
dilatation In these instances, the amount of air 
injected varied from 40 cubic centimeters to 150 
cubic centimeters and it was always allowed to 
escape after the completion of the roentgeno- 
graph c senes, unless exploratory operation were 
to follow immediately" 

After injection of the air and closure of the 
wound, the patient was taken to the X ray labors 
tory In all pDeumoventnculograms a flat head 


TABLE 
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TABLE m.— PARIETAL LESIONS 
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UbJc equipped with a Potter Bucky diaphragm 
employed. The table top with a fixed tube 
inn was rotated 90 degrees and the exposures 
tnade with the tube underneath and the film above 
the head in order to bring the air filled portions of 
the ventricles as close as possible to the film The 
*enes always included anteroposterior and pos- 
kro-entenor views and right and left lateral 
rtoeojcopic 'lews. In many recent cases there 
^cte special exposures such as that employed 
oy Balado, Morea, and Donovan (3) for visual! 
a bon of the third ventricle or the horizontal ex 
P 0801 ® used by Naffzlger (13) 

lEStTLTS 

Rlnet>-seven cases were studied Of these 26 
rtre iroctal lobe lesions, ra parietal 16 temporal, 
5 •uprasellar, 12 in tbe pineal region, and 26 lay 
£the posterior fossa (Table I) Such localma 
course, are not strictly accurate since 
tumors in any of the lobes of the cerebral 
~^ s Phcra are likely to extend Into or Impinge 
rr** gallon* of adjacent lobes. Thus, al though 
01 the tumors in this senes of cases Is clas- 
^ Cda3 occipital, several of tbe * panetal ” and 


‘ temporal tumors involved the occipital Jobes as 
weLL 

In each case the region specified herein is that in 
which the greater portion of the lesion was lo- 
cated The cases are classified as ‘ positive,' 
indeterminate, or ' misl eadin g on the basis of 
interpretation of ventneuiograms alone, without 
consideration of clinical findings. By “positive, 
it is meant that the approximate location of the 
lesion could be definitely determined from exam! 
nation of the films alone. The positive cases 
in the cerebral hemispheres are further subdivided 
into laterahxmg and localizing” groups 
accor din g to whether the hemisphere or the par 
ticular lobe involved could be determined. The 
classification * indeterminate is applied to those 
cases in which the findings were abnormal, but 
the location was not de fi nitely Indicated. Under 
“misleading” are placed those cases in which the 
ventnculographic findings indicated an Incorrect 
location of the lesion or m which normal ventneu 
lar outlines were found, even though a space 
occupying lesion was subsequently proved to 
exist 

The various cases will be considered In groups, 






iccoriUnt to the location of tbe Won. lea<Ei* case, normal ventricular reb.tiociWp’ 

i Fmt/al. In this ponp of it cuo, 11 axe -were found in a patient from whose kft fronUl 
,-l.^Jfw- rl u poritlrCj x as lode terminate, and I as lobe there was anbseqoently removed a small cr 
(Table* I and II) In the single mb- faniied aneoryam. This meaaored Im than a 
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Fly. i. Cue 8. The anterior horn and adjacent portion 
a the body ol the right UtermI ventricle ire eotnprc*acd 
iron aboTC by a large front*! lobe tumor 



centimeters in its greatest dimension and ia> very 
to the cortical surface In tins location it 
*onld not be expected to cause a ventricular de 
fortuity Of the 22 positive cases the exact loca 
tiou could be determined in 16 and the hemisphere 
Involved in the 6 remaining cases. Contralateral 
^location of the lateral and third ventricles was 
j®ad m 16 cases and localizing deformities or dis- 
Jcations in 16 cases. In one instance (Case 13) 
the outline of an intraventricular turn or 4 was 
hfwght into relief bv the air 
J? Panrtol Of tJhe 12 cases in this location 
^™HI)i 9 showed localizing abnormalities, 1 
wwld be onl> Interallied, 1 was indeterminate, and 
1 mule* ding In 6 cases there was dislocation of 
jhe ventricular system to the side opposite the 
*»oa and In 9 the locations were indicated by 
* octlu ing deformities. 

Of the 16 cases with temporal 
r? 1 ? 118 ventriculograms of 14 were posi 
(Table IV) However onl} 4 of these showed 
taring abnormalities, the remaining 10 indicat 
^^nythe side of the lesion The 2 additional 
. rn i*leading both showing normal ven 

gN ular outlines in the presence of superficial 
Tj^yortKal, ' flat lesions in one instance (Case 
J, v ®otii angioma, m the other (Case 54) a 
^ uri] hematoma. AD 14 of the positive cases 



Fir j Cise jj The body of the nrfit literal ventricle 
i deformed bj a. tponjpobUjtomji multiforme of the rieht 
*riet*l region The third ven trick U tightly diipiiced to 
be left- 


showed dislocation of the ventricular system. 
(In 2 of them the third ventricle was not visu- 
alized ) 
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-/ Sw prusHIu In t of the suprasellar cue* 
(Table \ I definite localizing deformities were 
Present \ fourth is classified as positive on ac 
count of the pre se nce of dilated lateral ventricle*, 
obliterated third \ entncle and suprasellar caL 
aficatioo- A fifth case (Case 56) showed dilated 
literal \-entncles a small, verv faint third ven- 
tndc bat no calaficatiaa. It is luted as Inde- 
terminate 

5 Ptnmi region In this category are ioduded 
all lesion* arising primarily in or near the mid line 
immediitdj a ben e the tentorium (Table VI) Of 
the 1 1 cases, 9 were positive 3 misleading and 1 
Indeterminate. In the tiro misleading cases, the 
third ventricle, as well as both lateral ventricles 
was dilated but without deformity In the inde 
terminate case only one of the lateral ventricles 
was visualized. Localizing deformities were pres- 
ent In 3 cases, in ooe of which (Case 64! the tumor 
shadow was visualized 



Fit 3 - Case 43 Tbs eutricnUr ijttnn U cfi^iisced to 
tW n*ht, an) iW Irft inferior bam b colbpsfd br » Urrt 
Wfl tenpanl lot* tumor. Tbe n*ht htersl r en trifle is 
dils ted. 

6 Pouenor fona Twent} of the 16 cases in 
this {[roup were positive (Table \ II) 4 are Gsted 
a* mule* ding on account of failure to vrmafi* 
tbe third ventricle and 1 because the entire series 
showed normal relationships (hi a patient having 
a superficial plaque of metastatic carriooma 00 
the surface of one cerebellar hemisphere) Tbe 
single remaining case was indeterminate because 
the third ventricle though visualized was not 
apparent!) dilated. 

ctnmrxT* 

Of the 97 ventnculograms reported only 18 
failed to indicate the approrimate location of the 
lesion. From the maze of possible anatomical 
deformities there are relatively few constant find 
Inga of diagnostic Importance. In those cases 
with lesions in the cerebral hemisphere*, disloca- 
tion of the ventricular system, inc ludin g tbe third 
ventricle, to the opposite side is the most reliable 
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&<Un ? Filling dcfectfl mnv be 
■MoaateH 0 greater significance when 

“Mated with ventricular duplacement. 
pk°*®it:es of the anterior noma or their dia- 
Uh* h, m > ^ > ’ ert J cal P^e are often of great 
thi, ini* T ** 1 h* kterpreted with caution, In 
t*, amw , COTnmor i localizing defomn- 

Docenor 1°^ leaiona were collapse or 

^rn/pv “^P^enwnt of the tip of the anterior 
's O It is for this reason that during the 


Hg 4 Uit8 There I* dilatation of the third and both 
later*] ventricle* Thi* wu produced by an aitrocytotna 
obbteratlng the fourth ventricle. The cavnm pdluddi is 
vaiialiaeri. 


past year we have taken lateral views of the two 
an tenor horns filled with air as recommended by 
Naffnger 

Parietal lobe lesions usually show displacement 
of the lateral ventricles and collapse or deformity 
of the body of the ventncle on the side of the 
lesion (Fig a) whereas temporal lobe tumors 
almost invariably (14 cases out of 16) cause dis 
location of the lateral ventncle and the third ven 
trick with no dependable localizing deformity 
Accompanying the dislocation there is usually 
some flattening of the body of the homolateral 
ventricle. Failure to visualise the entire inferior 
hom is a common result of incomplete filling of 
the ventricular- system with air and cannot be 
regarded as of localising significance unless it is 
persistently unilateral or accompanied by definite 
pressure deformity (Fig 3) Even under these 
circumstances, it is often a deceptive finding and 
must be evaluated with great caution. 

The posterior horns of the lateral ventricles 
have such a wide normal anatomical variation 
that in most cases no significance can be attached 
to apparent abnormalities observed in them We 
have been unable to confirm the observation of 



Fie. S- C*»e 64, Both let ml erntrkirtend the interior 
poetfcn o f the third Temt/fcle err dDated. There b deform- 
ity of the body of the left \entriek prodnced by e tumor 
the oetline of nhirh U broajfirt Into rtflef by the intavro- 
trfculer eir The tenwr w»i 1 praritfre *Uor»e ol the 
ptneel reffao 


TABLE VI —PINEAL REGION 
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Kbberg and Sfibert that unilateral lesions in the 
posterior fossa cause corresponding deformity or 
tbspUcement of the overling posterior horns 
However outward and upward displacement 
*ith deformity of the inferior surfaces of the pos- 
terior horns does occur with large tumors in the 
region (Fig 4) Such abnormalities usually 
involve the bodies of the ventricles as well as the 
P®tenor horns. In suspected unilateral occipital 
*** taiona, anteroposterior and lateral views 
Th U* 0Ca P Qt uppermost are of great value. 
Uu P® c ement ia of greater significance than 
'Station in size or shape. 

fn die absence of definite localizing abnormah 
ue^tne exact location of cerebral lesions cannot 
oetermmed bj ventriculography alone. How 
three additional facts Drought out by this 
80018 ^^Hificance and when cor 
with cluneal evidence, may be of great 
•[ tat, temporal lobe lesions cause contra 
dislocation of the system m a much higher 
°f c * s a (Table I) than do lesions else 
in the hemisphere (doubtless dne to their 
^tcvtd to rather than above the ventneu 
■ ^ttem) Second parietal and to a slightly 
^ rcm ^ a f lobe lesions cause locaHxmg 
in tuT 0 mu ch more frequently than do lesions 
the t f™P orB l lobe. Third failure to visualize 
tncle on the side of the lesion (probably 



Fig 6 Cue 55 The third ventricle b obliterated by a 
suprasellar cy*t Floccolent aupraaellar calcification ll »een 
(arrow*) 


due to obstruction of the foramen of Munro) 
occurs much more frequently with frontal lesions 
than with those elsewhere 6 of 26 (23 per cent]) 
frontal cases as opposed to 1 of 12 (8 per cent) 
panetal and 2 of 16 (12 per cent) temporal cases. 

The classical \ entnculographic picture of pos- 
terior fossa lesions is uniform, symmetrical dilata 
bon of both lateral ventricles and of the third von 
tncle This picture is borne out by most of the 
cases in this study However m 5 cases the thir 1 
ventricle was not visualized Such misleading 
findings may lead to the dangerous misconcep- 
tion that the lesion lies above the tentonum with 
a resulting negative and often disastrous supra 
tentonal exploration 

The converse difficulty is often encountered in 
patients with midline lesions lying immediately 
above the trntonum tumors of the pineal region 





7 Diagram of normal appearance of ventriclci a 
poatcro- anterior view 
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rt| 8 TWr» «• \bmHadoo of p«rt of tbs body tad interior bora of the djtht later*] \cr> trick Note 
that th» butterfly win* (body) of the left m trick k *b*ent m the poalmnitrrior \kw Only thi 
imtrrxn bora of tie left ratnefc b [*j*fi*rd u nny be teen hi the Uteiml \kw fkrth film* node 
*itbo«t rhut^n* tk« pnwtw* of the head (This b » rrcrat c*w not bwbded la the present series ) 


the corpora quadrlgemiiia or the postal or portion 
of the third ventricle. Ventriculogram* in pa 
tients with these lesions often show a uniform 
dilatation of the lateral ventride* and non- visuali- 
zation of the third ventride However in *ome 
cate* the anterior portion of the third ventride is 
dilated (Fly 4) In all cases in which this ques- 
tion arise* it is imperative to make ever) effort to 
determine which portion of the third ventride is 
visualized. Of greatest value are lateral view* 
with oedput ana face dependent. 

The importance of thh difficulty is not uni- 
versally recognized- Some authors seem to as- 
sume that the presence or absence of third ven- 
tricle visualization is proof that the lesion Hes 
bekrw or above the tentorium. Thus Grant In the 
legend of Figure 10 savs, "Isote that in snbten- 
tcrial tumors, the third ventride is dearly shown, 
whereas In supratentorial mid line tumors, it is 
not clearly shown. SimHariv Adson stales, 
“Lesions of the posterior fossa produce internal 
hydrocephalus, with dilatation of the lateral and 
third ventricles. In ha senes are 15 ventrscnJo- 
grams in patients with verified lesions. Of these 
one lesion la> in the mid-brain (Case ijo) 
in this case the ventriculogram Indicated 


" lesion of the posterior fossa" and led to a nep 
tivc cerebellar exploration. In the present senes, 
five Infratentorial and two supratentorial cases 
are listed as misleading on account of failure to 
bear out these dicta- The difficult) of distinguish- 
ing these two group* of tumors ou the basis of 
efinfa-si findings has been repeatedly pointed out 
(n 1 j) From the data presented m this paper, 
it seems that the solution Is not to be found In all 
cases by means of ventriculography This fset 
has also been pointed out b) Bailey Dandr 
recognizing the difficulty thinks It can ustuDv he 
over com e b) ones ability or failure to demon- 
strate the suprapineal recess In the third ventricle 
This finding his not proved sufficient!) depend- 
able in this dhnlc to warrant a similar conduskc. 
Dandy also points out the fact that some fineal 
tumor* produce pressure deformities of tbepo*' 
terior portion of the third ventnde. The group <* 
cases presenting the greatest difficult, cf course 
Is that in which the lesion, prfmarO) bekrw the 
tentorium, has extended upward to cause bow 
dime*! and vmtricnkgiaphic findings sfanuhtliig 
a rtrpratentonal lesion. , 

It Is sometimes stated that suprasellar kdo£* 
obliterate (10) or deferm (r) the third veotnde- 
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Such rhingg occurred in 3 (Table V) o! the 5 
ca*es in this series (Fig 6) The variation in the 
findings in oar suprasellar cases is readily under 
stood when one corenden the variatkcii in ike, 
shape nod direction of growth which the* lesions 
ambit 

In rare instances air in the ventricle* brings 
into relief the potidve shadow cf a tumor not 
vuiali red op plain films. Such Ins toners are Case 
64, Table VI and Case 13 Table II (Fig 4) 

One common fallacy In the interpretation of 
ventriculograms we should like to pant out It 
is sometimes considered (8) that the darker 
sharply outlined triangular butterfly wings 
teen In anteroposterior (or paatero-an tenor) 
expo su res with the face uppermost are the tip* of 
the anterior horns, but this is not the case. The 

butterfly wings are the antenor portions 0/ the 
bodies of the ventricles and the taps of the ante 
nor horns are visualised as the fainter rounded 
shadows which are well separated (Fig 7) It 
will be recalled that the anterior horns flare 
sharply laterally antenor to the foramina of 
Munro whereas the bodies are for the meat part 
separated onl) by the septum pellucid um. The 
relationship is dearly demonstrated in the two 
roentgenograms shown in Figure 8 

Dandy states that every space occupying lesion 
can be localized by means of ventriculography 
But in the present series are 5 cases with verified 
lesions in which ventriculograms interpreted as 
normal were obtained (Cases 11 31 48 54, and 
88) The lesions in 3 of these cases were on the 
surface of the cortex and m the a others w ere 
quite small Normal ventriculograms (at least 
according to the interpretation m this dink) are 
suggestive but b> no means positive, evidence of 
tbe absence 0/ a space occupying lesion. 

It cannot be emphasized too strongly that 
poeumoventriculography is only an adjunct to 
neurological diagnosis though as such it tna> 
prove « inestimable value. However, as In the 
use of all contrast media, incomplete tilling of or 
failure to visualise a caviti should not be inter 


preted as infallible evidence of a pathologkal 
state. As has been pointed out there are relatively 
few definite localising criteria and these are 
do*dy dependent upon the sire, shape, and po*h 
tkn c/ the lesion. No arbitrary table of ventricu- 
Jograpfric signs can be made, but rather does each 
individual problem demand every available 
technical and intellectual effort far its solution. 


Sachs and Dr Shevmood Moore for their permWoa Is 
report the material contained barrio *rwi for their nimbi* 
help and tujxntimj 
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UNILATERAL DISLOCATIONS OF CERVICAL VERTEBRAE WITHOUT 
ASSOCIATED FRACTURE 1 

BARBARA B STEM SON JLD and PAUL C SWENSON MB New \ou: 


U NILATERAL forward dislocations of the 
cervical vertebra:, complete or incomplete, 
without associated fractures, form a group 
of atses which because of the apparent ease with 
which the condition is acquired by the patient and 
the difficulty with which it is diagnosed by the 
doctor have seemed worthy of study During the 
period from January 1, 1929, to July 1, 1933, 27 
scch patients have presented themselves to the 
Fncturc Clinic of the Presbyterian Hospital and 
tins paper is baaed on a study of this series of 
cases. 

HISTORICAL SKETCH 

The condition apparently has been known since 
Hippocrates but no detailed descriptions are found 
until the last half of the eighteenth century, ac 
cording to Malgaigtie, when Desault recognized 
the condition in the living and Pros in 1789 
proved the possibility of such a dislocation on the 
adaver Seiffert in 1831 reported 3 cases Schuk 
ui 1841 and others published reports of angle in- 
stances. Malgalgne m 1855 gives a summary of 
the knowledge of this condition up to that time 
cites 3 cases of his own and 14 he had cob 
®ded m which the patient survived. He states 
>h*t Newman in 1814 was able to reduce a cervical 
^location by manipulation but he was not sure 
*toher Desalt had been able to reduce one 
earner Since 1855 various cases have been re- 
ported both in Europe and this country most of 
then, however, dealing with more serious condb 
hons than those described m this article Lang 
^rorthy m ipto published a report of 13 cases of 
^lateral dislocation all without fracture, which 
“Hie largest single senes we have been able to 
tod. 

Tns is, therefore, not the presentation of a new 
F*moiogical lesion or a novel method of treat 
The aim is merely to gi\ e a composite pic 
*7 cases, the methods of diagnosis, and the 
^cstment which has been used with its results 
^ 1 rclatively short penod of tim e. 

CLINICAL PICTURE 

P^hent walks mto the Clinic or Emergency 
irv-l Com pLmmg that he has twisted his head 
* straighten It or that he awoke and 

nis neck crooked Pain is present but is apt 
_ t * a • ec ondary symptom The onset is acute in 
^ ^ oi s^rr 


most instances and follows mild trauma — a jerk 
of the head to see a ball m the air a sudden turn 
to answer a call, a bump in a car on a rough road 
a twist of the head while dr essing Two disloca 
tions m the present series occurred when the pa 
tient yawned Inability to straighten his head 
accompanied by pain causes the patient to seek 
help usual]} within a few hours of injury In this 
senes 20 min utes was the shortest time which 
elapsed and 5 days the longest between onset and 
admission to the Clinic. 

It ma> be of passing interest to note that of the 
27 patients 18 were males. All of the senes were 
under 40 years of age — 15 between 10 and 20 
years of age, and 8 between 20 and 30 years of age 
The youngest patient was 6 and the oldest 38 
years of age. 

The picture these patients present when they 
apply for treatment is strikingly uniform The 
head is held tilted and turned and the patient is 
obviously loath to change the position If the 
articular facet is ndmg forward but has not 
slipped off, m other words if the dislocation is 
partial the head is apt to be tilted and turned to 
one side that a wav from the lesion (Figs. 1 and 2) 
If on the other hand the articular facet has 
slipped completely off and lies in the mterverte 
bral notch the head is more apt to be tilted to the 
side of the lesion but turned away from it (Fig 3) 
However, these findings are not constant m our 
senes and authorities differ 

On further examination it is found that the pa 
tient is able to bend and turn hia head further 
away from the injured side but all attempts to 
turn toward it axe painful and resisted When the 
patient tilts his head to the unaffected aide the 
cervical spine curves m a gentle arc but when he 
attempts to bend to the opposite aide the body 
moves as a whole the cervical spine remaining 
straight (Fig 4) This is also demonstrated when 
the operator performs the motions passively 
Flexion and extension of the neck are usually not 
much affected When there is spasm of the mus- 
cles it is always on the aide of the lesion regardless 
of the position of the head which is an important 
sign in differentiating the incomplete lesion from 
torticollis. Tenderness is also demonstrable in 
almost every instance at the site of the lesion. In 
some cases deviation of the spinous processes can 
be made out but m the milder forms this is very 

md Tb« Frectn* RoentftnokfiaH S*rric«, Pi a l r j 
orfc- 


CoD*x* »t» 1 S u ' u r m , CoJtoiH* UnIiualtT 

terk» Hocpiul i» tb* City » 
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seldom evident There hive been no symptoms 
suggestive of cord or nerve root lesions In thb 

ima of cun 

Given then a patient complaining 0/ t twbted, 
painful neck following an inconsiderable trauma 
and showing the bead turned and tilted to one 
aide with tenderne** and mnade spasm on the 
opposite side of the neck the examiner b Justified 
in making a tentative dinjjnoiU of partial uni- 
lateral dmocatioo of a cervical vertebra pending 
the roentgenographic examination. Should the 
roentgrnograpliic examination prove to be neg* 
tlve die examiner n still jusubed In assuming 
that a partial dialocation has occurred and has 
been spontaneously reduced leaving realdaal 
muscle spasm and soreness. 


While the roentgenogram b not an absolutely 
essential diagnostic procedure It has clinched the 
diagnosis In 26 of lie 37 cases In out series. Cer 
tahily we must disagree with the rather broad 
statement made bj Langworthj In 1919 that "the 
lesion cannot be shown In roentgenograms." 
Technically good films studied with care will, we 
think, reveal the point of dislocation In the ma 
Jontv of cases where otherwise It would be easily 
overlooked. Perhaps the only reason that all the 
dislocations are not recognised rocntgeoogiaphi- 
caBy is due to the fact that there has been a sub- 
luxation of such minor degree that as mentkoed 
above It mar reduce spontaneously or with as 
little manipulation as b used In pbdng the pa- 
tient foe roentgenograph\ 
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Fig 5 I-ateral film erf a cue of lobttmtioa of * 

the arncoltj facet of the second aegment on that 

of the third, A projection hai been added (lower — 

right) to enable ua to outline the facet aorfacea- 
The dotted line* ahow the normal facets. The 
heavy tracing* ahow the surface* where the dis- 
location exiit*. 

Our routine films include a stereoscopic lateral 
projection of each eade, a stereoscopic anteropos- 
film at two different levels to allow for the 
tut of the chin, as well as a special projection 
“rough the open mouth m order better to study 
upper two cervical segments and the odontoid 
Process. Occasionally a fracture without displace 
ment may be found m this process a fact which is 
of obvious importance. 

Stereoscopic films are essential if min ute devia 
hoes from the normal are to be recognized, and we 
“before realize the difficulty and the relative 
rotwtv of reproducing prints of flat films. We 
“•ve therefore mdnded a diagrammatic sketch with 
froa prmt more dearly to depict the level of the 
T 31011 (Fig** 5 to 17, mdusive) These show one 
surface moved upward and forward on that 
006 ^ >c ' crw Sometimes a slight backward 
aa P“ ct ment of the corresponding facet on the 

^PI***tc tide can be recognized. Tins abnormal k 

of the facets may be the only recog ^ J *- 

finding When there is associated with the r ^ Anteropoaterior proketiem of tic nunc cue ai in 
r~ a '- cra l subluiation a fracture of any of the Figure 5 Tbe level of dJilocatkm 1 » unfortunately obscured 

'proponent parts of the vertebrae or a dislocation by tbe characteristic tilt of the chin. 
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IT* $. Same cue u ia prcmkn* fihm — poatndactfcn) 
mtfrapo«trrbT fika- 


6 — po*tmhjcUon ihowfa* ■ DonmJ rrii 


of the body of the aegment the dia*rx>*ii ** of 
count meat obvious. 

The object*® may be railed that apparent dis- 
location* may be aeen and fabdj “read into the 
film*" because the film* are not perfect lateral 
projection*. Tha is certainly a difficult) to be 
kept In mind bet even in somewhat oblique lateral 



FI*- 0 1 irpraentallre anttropoatedor projwtj* 

tifa-n *ith tin month open nub cHrat** tr tba 
fcnpaard caodibtf *ado» and *how the odmloW pmci*- 
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FI* IJ. 5*rac OhuIs Fljurt o — •ntercrx*trrior film 
(pcstredoctkw) 


film* the facet surfaces will Dot appear displaced 
upward and forward if one takes tbdr anterior 
edge* a* an index or If the position of the posterior 
ed^e of the npoer facet U compared with the aa- 
tenor edge of the lower (Fig re) The pod Lion erf 
the facet* at the other level* at the ame time 
appear equaL Thi* will be the deciding factor If 
in the lateral film*, the paiterfor edge* are used a* 
an index, then we agree that the roentgen evidence 
fa not reliable. The anteroposterior projection* 
afao are moat uiefnl in preventing incorrect in- 
terpretations, a* In true aubharatlon* they show a 
locker superimposed facet shadow oc the Involved 
side with a slight tilt of the *pine to the opposite 
aide at that level 

Our series of 17 cases reported here are all of 
the Incomplete ninety the dislocated facet bar 
mg in no case slipped completely forward Into the 
intervertebral notch. In only 1 case did the \ ray 
fall to show the lesion. In this particular ca» 
the examination was incomplete. The seccnd 
segment was Involved nine time*, the third seg- 
ment seven times, and the fourth and fifth s cy- 
ments five times esich. One case as stated remains 
inconclusive. 

The dinfcsl interpret* boo as to the level cf the 
lesion has shown a striking igreement with the 
\ ray findings in all cases, the roentgenograms 
having been originally studied without knowkrigt 


Ft*. 15 An) 
impo*ed facet 1 
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FI*. 16. Lateral fikn of patient shown (n Figaro 14 (pcwtmJacllc*i) 


of the clinical aUuatkm. Thli, we think, teatlfiea 
to the fact that do falae impressions have been 
developed as to the accuracy of the \ ray find 
Inga. If the roentgen ex a m ination hai dooe 
no more than check the level of the auppoaed 




FV. 8, haemal errrical •pine (0 b3q^ 

•hoatn* tha anterior edges a! the facets no, a _ 
tha distortion due to tha obhqoa portion. 1°* 
facet edges of tha second and third aeiasent* haea t«» 
beaTfiy oetflwd. 


FT*. 17 4at»«voaterior projection of the 
In Fratm 14 (poatrrdactkci) 
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^ has ruled out further fractures and <hs- 
—kj* R has served a real purpose. With films 
k Hghf ^ tTYOT «h»^d not 

TKEATlfENT 

the diagnosis has been established, treat 
Sr; be at once instituted Two methods 
^a\Tulable~xnanipulation, preferably under a 
anaesthetic, or traction by means of some 
aead-piece. Occasionally reduction occurs 
^ntaneously during some part of the examina 


Uon or under the anaesthetic before any mampula 
tion has been attempted In the incomplete type 
head traction of about 10 pounds with the head 
of the bed on high shock blocks has been found to 
reduce the dislocation in a number of cases. In 
the present senes 1 reduced spontaneously during 
the taking of X rays 1 was reduced by mampu 
lation without anesthetic, 4 were reduced by 
manipulation under nitrous ccnde gas-oxyjpn, and 
the 3i remaining by head traction which was 
maintained usually from t 8 to 48 hours- One case 
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Fn 0 Dnwinf thcrwinj * method of taction by 
main of » mthc «iwiad the patient** chi* *od ocripot 
and tied » round tbe operate i** **l»t 


was reduced m 3 houii of haul traction, 10 pound* 
applied by & Cnle head piece. 

Tbe method of manipulation moat frequently 
u»ed 11 attributed to Walton who described It m 
1802 and consists of extending the head diago- 
nally backward toward the tide of the con verity 
of tbe neck, thereby elevating the articular 
process. A llight rotation, then restore* the not 
mal position It i* intereating to find a very 
almllar procedure docribed by Malgalgne — Le 
procidf Je phi* simple constate k appuyer lea deux 
genoux »ur Jes fpaule* du blew*, pour faire la 
contro-eitension i embraaaer le menton avec le* 
deux mains pour attirer la tfte en haut d abcrd 
pul* de cbt< opposrf 1 la luxation et Papophyae 


ainri dfgagfe It la reporter i n place par on 
mouvement de rotation. In the complete typo 
considerable traction I* needed and can be top- 
piled by a muslin or flannel bandage arourri the 
patient 1 ! chin and oca put and tied around the 
operator’* waist — tho* leaving hi* hand* free to 
manipulate the neck (Fig ip) Ccnmtertraction 
from the 1 boulder* to the foot of the table b 
essential 

That a satisfactory reduction ha* been actcm- 
pEsbed by manipulation or by traction can be 
ascertained (1) by the absence 0/ the pre-cxbting 
deformity (a) by tbe freedom 0/ motion of tbe 
n eck , especially lateral bending, a* prrriouilr 
described (3) by follow-up roentgenogram* which 
should always be obtained. 

After reduction by other mean* a wall fitting, 
carefully molded plaster collar i* applied and kept 
ou from 1 to 4 week* (Fig 10) In 14 case* the 
plaster ccfflai was followed by a leather cue which 
tbe patient wore from 8 to 16 wetka. The 
saminariies tbe treatment used In the 17 ca*es 
under dbcuwioo. It b of tome Interest that In 
Case* *0 and *4, in which the pabenti wore plaster 
collar* for 4 week* but no protection thereafter 
they returned, with a recurrence of symptom*, 
1 after 5# month* and 1 after 7 weeks. Sixteen 
patients followed for 6 month* or more after the 
condusicm of treatment report no farther trouble. 
Six patient* show satisfactory results at tbe end 
of 3 month*. In the 5 remai nin g case* the pa 
tients were lost track of. 

It b qmte poaafble that not all cases need inch 
extensive and prolonged protection but as yet we 
are not ready to give any criteria by which to 
Judge the possibility of recurrence In any given 
case. Undoubtedly there patients who show nttle 
or no \ ray evidmee of dislocation or In whom 
red notion has been spontaneous have undergoo® 
lea* damage to the scat parts »nH would therefore 
require a shorter period of treatment than thoae 
who have shown definite nud-afinement roent 
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genologically and who have required mampula 
bon or continued traction Further stud) of more 
cues over a longer penod of time is necessary be 
fore definite conclusions on this point can be 


A study of 27 cases of unilateral dislocation of 
the cervical vertebra without fracture has been 
made and the clinical and X ray picture presented 
in an attempt to emphasize the relative fre- 


quency and facility of occurrence and the ease of 
diagnosis. 
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PREGNANCY AND PARTURITION FOLLOWING BILATERAL 
URETERAL TRANSPLANTATION FOR CONGENITAL 
EXSTROPHY OF THE BLADDER 
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O NE hundred forty five peUenti with coo 
genital e»trOpihy of the bladder were Ken 
m The Mayo CHnic m the 30 yean be t w een 
191a and 1931 Hiirty five of these, 14.1 per 
cent, were females. Twenty-eight cf the 35 have 
undergone bilateral transplantation of the ureters 
into the sigmoid. Subsequently < of the 18 have 
married and 4 of these have home children. 
Three have been confined elsewhere, and 1 on 
our service. One patient has had three children, 
one has had twins, and two have had one diLa 
each The histories of the 4 who have borne 
children have been reviewed, and the subsequent 
course of the patients brought up to date in our 
follow-up recofds. 


years a/ter this pwrtnrtticn she aas deflvered, ako rkr 
where of a atHIbcirn Infant theeanae of tlw Dco-vklflrty of 
tbe child was tminow* Both of the pregunefcs ud 
labors acre eaaentklly uneven tfd. Eight months fcllom bg 
tin Last deBerry she wuaera it tha dmfc beeanse cf » cem- 
phkt of prolapae. At that time appendectomy saspnv- 
sin of tbs uteras, aad plastic ckaura cf tin aatenor r>j> 
nal wall wen effected. Tbs woman ink Iran preg- 
nant a years aftro the abdominal operation, aad pu hfrts 
at term, ^xcisneocsfy ' her fabaeepmt course has bra ■■ 
eventful 

Case 5. Tbe patient was first seen In the dmic In pi, 
when iba wu sged j years; the parents were t d i b t d to 
postpone treatment of the exstrophy cf the bladder imtf 
the rid was somewhat older She was breagbt to the disk 
again b 191 at tha age of is years, and gave aa raseatUy 


Cast The patent postered b October 19 3, when 
die ass aged jo >emr» Her family bntocy was negative 
The menses had commenced at the tea if > years, the In- 
terval mi *8 days flow wu 5 days b duration, and mod- 
erate in amount General physical examhnUon gave nega 
tree remits Romtemo*rinn of the pehda pve evidence 
of side separation of the pubic boon, the peb-ts otberalae 
au arpajvclly normal Both nrrtrri a era transplanted 
into the iwjncad by meana of an crentkei b two stages, 
and Later the bladder wu evriard. At tbe time of Lb* trans- 
plant* txei rt a noted that tbe Internal genitalia were nor 
mal lbe syhaiqornt cc au ae was uneventful, aad tha 
weanan married 0 years later m 1919 At tie age of j8 
years she had skat wu ceamiered to be 4 ndacareiagi after 
gestation f weiks At the ags of 4 1 vears ahe conceived 
again, and pregnancy was u oevmlfal aside from mfld 


1 genhalk sera found to be normal Tha patkat 


gfaa wsa stretched under anwstbeiia. She married Wtw- 
bg her return homa and became pregnant at the axe <f u 
years. The course of tha pregnancy wu 1 neves thd, and 
tba womaa wu delivered, elsewhere by cesarrsn sttrtkav 
of a child wrkbbg 5 pounds, 1 j ounces (apprudmatriy *-7 
LOograma) The postpartum course wu uneventful sod 
tbe patient 1 * health apparently has not been rSecled by the 

lugnan^y wu first seen b the cEnic b pi 

when ibo was aged 1 years. Taro brothers had tacn horn 
wdtk congenital exstrophy of tha bbddro and both hwddkd 
at tbe age of j months. Roentgeacwisms of the peWa 
gave evidence of w-parstkr of tha pubic boPO- Wbe* *“ 
giri was aged 4 Tears, b 1917 tba ureters were lr*»^ 


bfrlh, elsewhere ^xmtaoewisly t tabs- epfifiotarry wu 
performed Both linldrro bed arid presented no anctna- 
iks I ot a few months following delivery tbe woman com- 
piamed of pmauri m tlx print, and tbe cerris presented at 
the btreftna Since then, hers ever she has been weO and 
It now jo years of igs 

Case 1 The patient re mst e i e d b 1917 when aba wu 
aged *1 years Ilex family history and personal hktory 


ul aside from mfld gin wu aged 4 yean, b 1917 tba ureters arm tn» 
rtka. Approximate- planted Into the ngmrid t* two separate operatk**. Tu 
raptured. Sba gave patient re-entered the dink when sba wu a ged 1 1 years, ta 


aged it years ller limuv history 

were negative ller mcnaes h*d begun at the age of 9 
year* the interval wu sS days the auration of flow was 4 
days, and throe wu moderate djsmrncnbcra at tbe onset 
General physical ceambstk* gave negatbw resolta. Rorut 
proograms ga e evidence if separation of the pubic 
bone*. Bila t oral transplantation ot the arrtros wu doM b 
separate stages, at w fad: time It wu noted that tha bternal 
genital* were normal Subaeqorntly tbe bladder wu re- 
moved. Seven years taler efseahroe, tbe patient gar* 
tfrtb to a bring chil d ^ootaneonsly and at term Two 


negattva resolta El* bad begun w menstrua tt whea be 
wu b et w een is and rj yean of age. tbe Interv al sa* » 
days; Sow waa of j to 4 oaya b daratioo »nd was modems 
b amount. At tbe tinw of this recoeai rift to tba elude '-£* 
bladder wu mum ed. , . ^ 

Tba palieot entered the efink sgab whea w » 

years of age, b tbe seventh month of her first prefn*J *7 
Anal sphmctrric control had been eacriknt at afl 
lowbg trananlantatkin of tbe ureters, and thepatknt 


nancy 3 * complained cf a great oral of 
senartiva over both snou^nac Joints, and had brrt iW* 
to wear a gbfla becaase of abdombal dlartcckvt- GroctiJ 
physical roamfnatioc gave ewea daily ne gauve 
Tba blood pressure waa 1 jo mUbaeieTs cf r ^ m . 

and So disstolfc; enmlrntmo of ths ey« gro^P' 

tire result*; the valoa for urea was S4 rafflt 11 ™ f* 1 
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mHr. ccntfanctcn of blood, ind the value for hemoglobin 
ts per cent The fetui m presenting by vertex, wax 
dttjjr mgiged In the pdrlx, and the beta wu tlmoat cm 
the pdric floor. The external pelvic meaxmementx all ex 
erttfed the anal nonnal The pubic bone* were xcparxted 
6 centimeter*. The ttaal curve, u far m it could be pal- 
pated, m normal. The perineum wax very long, beaiuxe 
the ritual Introitnx wax directly between the two endx cf 
the unumted pabic tones- The woman wax kept under 
obnerrttkm for 8 day*, during which time the diacomfort In 
the back, penkted. No definite nm*l tend erne* coaid be 
eSrfted cor could evidence of hyrirnnephronx be discovered 
by palpation. On two cccaatonx the temperature wax 101 
degree* F„ without anr obvious rtaxon. It wax felt that 
ihe probably had pyditn. 

labor began rpootaneoaxly 8 day* after the patient 1 ad- 
nfadon, when geatatron waa *puroxim*tely of 3* weeks’ 
(famtkm The fint itage of labor wax uneventful and 
rapid dimnr tlflx time the cervix and presen tin* part Texted 
cn the pemc floor Deep, left, medloJateraT epixlotainy 
vu done, and a male cMkl weighing 5 pounax arvl 10 
mncei (as kllogrami) and 18 Inches (+6 centime ten) In 
lawth wii delivered. Prexentntkm wax c omp ound, a foot 
and the vertex appearing at the Introhn*. The total 
lerq^th of labor waa 3 hour* and 6 minute*. Following de- 
&vciy of the child, the cervix and lower uterine aegment 
P re “f»cd through the tntroltn*, the indalon of ephiotoroy 
vax repaired, and an Iodoform pack waa placed In the 
Tl *b» became of the prolapte. On the first day poxtpar- 
hro the temperature waa ior degree* F and on the 
eighth day 10? degree* F An Intravenous urogram was 
rad* 00 the twelfth day which gave evidence that the 
nod and left renal pelvrx were normal, and the right and 
wt pretax, (Mated throughout The aubeequent coarae haa 
uneventful, except for moderate uterine prolapse 
valcn n being observed by her physician at home. 


Search ol the literature (1 to 17) reveals that 28 
children have been bom to 20 women who bad 
CCm S cn ital exstrophy of the bladder, including the 
reported here. Five of the deliveries were 
vf cesarean section, and 1 patient underwent 
*013 operation twice Vaginal delivery was ac 
°*npliihed m 23 cases. Fifteen of these were 
spontaneous with the vertex presenting Three 
patients were dehvered by instruments, 2 by ver 
on and 2 by breech extraction Record of the 
stalls of one confinement are unavailable. Seven 
were stillborn and 21 were bom alive 
0 the best of our knowledge there was no In 
Tr 006 of the child having an anomaly nmflwr to 
of the mother 

D* management of pregnancy of patients who 
m the condition with which we are concerned 
received any special consideration. This 
r°~“v r arises from the fact that few such pa 
. f “ 1VC lived sufficiently long to have children, 
**** that mo \ t of them have not had 
Dhv fk™ 1 °* mo ^ ertl surgical care for the exstro- 
l/taat is, transplantation of the ureters and 
^^e^pent cystectomy As time goes on, how 
more and more of these women probably 
ve to adult life and with the hitherto hope 


less deformity corrected, will many Genital 
anomalies apparently afflict a very small percen 
tage of these patients hence, their reproduc 
rive capacities are Interfered with but bttle. It 
would seem essential that renal function be nor 
mal and evidence of renal infection be absent if 
these women are to attempt to become pregnant. 
Excretory urography will help to determine the 
condition of the kidneys and of the ureters Close 
observation before dehv ery is obviously necessary 
Urinalysis is impossible hence more dependence 
will have to be placed on readings of blood pres- 
sure and on estimations of increase m weight. 
Examination of the ocular fundi estimation of the 
urea content of the blood, and determination of 
the values for serum proteins and serum sulphate 
will aid m following the condition through gesta 
tion. 

The type of delivery for these patients would 
seem to hinge on the question 01 possible dele- 
terious effect of vaginal delivery on the result of 
the operations far exstrophy of the bladder It is 
difficult to see how the transplanted ureters could 
be injured m any way by labor if they have 
tolerated the pregnancy Hence cesarean sec 
tion does not seem indicated solely because these 
patients haw undergone previous ureteral trans 
plantation and cystectomy 

The pelvic cavity' is usually of jus to- major pro- 
portions with a defect of several centimeters in 
the anterior portion of the girdle so that dispro- 
portion m the ordinary sense between the present 
ing part and the pelvis will not exist. Premature 
labor probably will occur in these cases more often 
than among patients whose pelves do not display 
this abnormality it did occur in 2 of the 4 cases 
here reported. This fact, coupled with the large 
pelvis and *m»n child may lead to compound 
presentation, as m Case 4 when a foot presented 
with the vertex 

The all important point in relation to delivery 
through the vagina is preservation of the anal 
sphincter The integrity of this muscle must be 
preserved for the comfort of the patient, and the 
good result from the ureteral transplantation is 
dependent entirely on the ability of the anal 
sphincter satisfactorily to hold unne In the bowel 
Because of the fact that the perineum is extended 
ventxally the vaginal Lntroltus usually is between 
the unmilted edges of the pubic bones. In the 
case m which we performed delivery the pr enure 
of the presenting part was directed low on the 
perineum, and because of the large pelvis there 
was interference with the usual mechanism of de 
flexion. Consequently, delay in the second stage 

of labor with strong uterine contraction might 
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lead to deep laceration t>f the perineum and poesi 
ble Injury to the anal sphincter In addition be- 
cause absence of tbe bladder bring* the anterior 
wall of the vagina Into closer relatioriihip with the 
peritoneal cavit> these tissues should be pro- 
tected The aeccmd stage of labor 1 * concerned 
with passage erf the presenting part over the 
perineum for the vertex or breeth comes to rest 
an the perineum Immediately the cervix 1» dilated. 
It would seem that the perineal itage of labor 
•bould be treated by early and sufficient xncdlo- 
lateral ephdotomy Became of tbe importance 
of the anal sphincter median epbfotomy thcmld 
be avoided 

Prolapse of the uterm u a common postpartum 
complaint of these patients. In one of our cases, 
uterine suspension mi necessary following two 
contmements. This patient has since borne a 
child without recurrence of the prolapse. Tbe 
tendency to uterine prolapse may be used as an 
argument for ertarean section in these casea 

The question of the number of pregnancies that 
these patients may undergo cannot be settled on 
the basis of present knowledge. The 7 deliveries 
at term erf 4 patients have produced nothing more 
serious than uterine prolapse as a definite unde- 
sirable secrueL 

It is 0/ interest, in these 4 cases, that so far as 
we were able to determine only 1 of the patients 
manifested evidence of urinary infection daring 
pregnancy Inability to examine tbe urine, of 
course, make* a definite diagnosis impossible. 
In 1 case there seemed to be no certain explana 
tion for the temperature of 10: de g re es F that 
was observed during the period before delivery 

The ability of any of the 4 patients to main 
tain sphiocteric control, even during the latter 
part of pregnancy apparently was not affected. 
Tbe intravenous urograms taken on the twelfth 
and fourteenth days postpartum in Case 4 gave 
evidence of tbe same type of ureteral dilatation 
that is seen during pregnancy and in the early 
part of the puerperium of many gravid women. 
It b probable that this diktat! 00 pers is ted longer 
In this case and It raised the question of whether 
there may not be aotne permanent dilatation of 
the ureters. In Case 4 also, tbe patient com- 
plained of pain In the lumbosacral region and In 
the lumbosacral joints. Vie felt that this pain 


probably was related to the strain an the incom- 
plete pelvic girdle. The compound presentation 
in Case 4 did not complicate delivery in any wiy 
Three of the patients presented essentially jmto- 
major pelves, and delivery was uneventful in rich 
of these cases. 
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CANCER OF THE VULVA 
Wrrn a Report of One Hundred Eighteen Cases 
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C ANCER of the vulva is not rare. It is re 
yarded as a very malignant disease, one 
in which recurrences alter treatment are 
frequent, and If left untreated, it usually runs a 
rapidly fatal course, although occasionally excep- 
tions may be observed. 

According to some gynecologists, cancer of the 
ralvaisrue. Brady (quoted by Stout) in review 
bg 39 000 admissions tor gynecological disease at 
the Johns Hopkins Hospital, observed only 27 
cases of vulvar cancer Stout did not observe 
any at the Presbyterian Hospital in a period of 
10 years, Graves and Smith, m 1929 reported 
ai cases observed at the Women s Free Hospital 
b Boston, and Clark and Noms, in their book 
Radium in Gynecology reported 30 case* of car 
anoma of the vulva among 1 119 specimens of 
malignant new-growths In the gynecologic lab- 
oratory of the University of Pennsylvania. These 
Utter two authors quote Schaettlander and 
Kennaenner as saying these tumors represent 
bom 2 to 4 per cent of all genital carcinoma. 

Ewing say’s that cancer of the vulva is not rare. 
t li among 18,379 cases admitted to the State 
Institute from January 1913 to Hay 1, 1933, that 
ix »737 lesions were proved malignancies that 
I these involved the cervix uten 340 the 
1 undos of the uterus 83 the vagina, 204 the ovary 
n8 the vulva, and 12 the female urethra. These 
118 cases comprise 1 per cent of all our cancer 
^ S por cent of all our female genital car 
anortu b not including the urethra. 'Dus 5 per 
coot is more than would be observed m the aver 

*5® general hospital. 

Among our records we also found 31 benign 
of the vulva, as follows 7 benign papti- 
4 cysts and 20 inflammatory lesions, in- 
udmg pruritus, eczema kraurosis, abscess, leuco- 
njoc vulvitis, 1 tuberculous ulcer, and other 
“^rmnatory lemons. 

ETIOLOGY 

ant ^ Smith, In an article Kraurosis 
6^ eu historical review laying stress on 
lr , c , talon of this condition in the literature, 
of ,, aitcr c b I dcal and histological study of cancer 
t are convinced that Ieucoplada and 

uro ® 5 are demonstrable in a large percentage 


of the definitely proved malignancies. In 21 spec 
imens of epithelioma of the vulva they found 
kraurosis 14 times and leucoplaaa 16 times. They 
are therefore, of the opinion that kraurosis and 
leucoplaac vulvitis are In all probability phases of 
the same disease. Taussig is of the opinion that 
leucoplaac vulvitis frequently undergoes mahg 
nant change and that if this condition were treated 
surgically, the occurrence of cancer of the vulva 
could be reduced 50 per cent Twenty -one of the 
1 18 cases of vulvar cancer admitted to the Insti 
tute, showed evidence of leucoplaac areas, elm 
ically 

In the histories given by the patients In our 
senes 52 per cent complained of Itching and 
burning extending over a penod of weeks months, 
or years, before the establishment of malignant 
growths It would seem from this that the changes 
associated with the conditions that produce the 
intense it ching and burning in pruritus vulva; 
must be regarded as an etiological factor on the 
theory that chronic irritation is one of the causes 
of malignancy Ewing says that The paraker 
atosis and round-cell infiltration of the corium m 
pruritus are distinctly favorable to the develop- 
ment of epithelioma. r Other patients complained 
of pain and a bloody or purulent discharge which 
at times had a very offensive odor Very few of 
them were cognizant of any growth being present. 

One hundred and eight of the patients were 
married 13 of whom were nulliparae. Ten were 
unmarried and the others had from one to seven 
teen pregnanaes. 

Ages of patients at the time of admission 


Ajt* faj yt*r» 
*5 

30 to 39 
40 to 49 
SO to <9 
60 to 69 



Con 

I 

8 

3° 

*3 

34 

JO 


The youngest patient In this senes was 25 the 
oldest, 83 

In recording cancer of the vulva, we have in- 
cluded the labia, major and minor the fourchette, 
the clitoris and Bartholin’s glands. The 12 cases 
of primary’ epithelioma of the female urethra and 



1013 


SURGERY GYNECOLOGY AND OBSTETRICS 


TABLE L — RESULTS OT TREATMENT IN 
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metastatic tom on to the vulva from other part* 
of the genital tract Are not Included in this report 

In the 1 18 cases of cancer of the vulva, biopay 
showed epjtheboma 115 tunes in one of which 
there was a mixed lesion showing both pearl and 
basal cell epithelioma and adenocarcinomas times 
One of these adenocardnomata definitely had its 
origin in Bartholin 1 gland the 1 other adeno- 
carcinoma ta were probably primary in some of the 
sweat glands of the vulva. These findingi are in 
accord with Professor Ewing ■ statement that 
moat of the mallgnanTles occurring on the vulva 
axe of epidermoid origin that Bartholin • glands 
and swot glands may also be the origin of adeno- 
carcinoma. 

Melanoma of the vulva la a rare disease but ex 
ceedlngly maHgnint Wnght, In a recent paper 
“Melanoma of the La b ia, reported 1 cases and 
reviewed the literature. Logber reported a basal 
cdl epithelioma of the vulva in 1979 (Stout) 

PATHOLOGY 

Cancer of ths vulva may occur as a thickening 
of the epidermis which soon beccane* cracked or 
fissured as a warty or papillomatous growth 
which Is primarily malignant, a benign wart upon 
which the malignant process Is ingrafted or as 
an infiltrating type of growth which soon ulcerates 
giving rise to bi»dv or purulent discharge and 
pain. It is often associated with a history’ of 
pruritus rolvje, kraurosis or lencopladc vulvitis. 

Secoodary Infection with ulcerating or excori- 
ated lesions causes a rapid proEferatfoci and dis- 
semina tion of the disease to lymph bearing areas. 


In 63 per cent of our primary cases (those not 
operated upon before admission) the In gidrvfl 
lymph nodes were distinctly enlarged. Tbe spread 
of the disease from the vulva is by contiguity of 
tissue or through tbe lymph chann els Into the 
femoral and inguinal lymph nodes. Those lesions 
which have their origin in tbe chtons or jmmedi - 
atdy surrounding It mav metastasize through 
the deep lymphatics into the peins. Dissemi- 
nated metastases do occur involving the abdom- 
inal and thoracic viscera. When syphilis is com- 
bined with epithelioma of tbe vulva tbe prog- 
nosis seems to be more unfavorable. In our series, 
11 cases were associated with syphlHs. Nine of 
the*® patients died in less than 1 year bat 1 is 
living for over 6 yean, and 1 died over 4 year* 
after admission. 

Multiple lesions Involving the vulva have been 
observed. Whether they were due to lymphatic 
extension or direct con ta ct, b difficult to state. 

“Epithelioma of tbe vulva usually presents a 
structure oL narrow cords and columns of rela- 
tively undifferentiated smiamoua ceils Hornt 
fi cation and pearl format! cc are not prominent 
The malignant dmkal character of the process 
is often apparent in tbe histological structure. In 
the advanced stages, the proportions of cells and 
stroma vary and some authors speak of scirrhous 
and eocephalold type*." (Ewing ) 


TREATMENT 

The treatment of cancer of the vulva whether 
by surgery coagulation, or a combination of these 
methods with Irradiation, or irradiation alone 
has proved very muatfafictoir This b especially 
true when the lesion on the vulva has attained any 
size and has existed for several months, as the 
problem then b not only eradication of the local 
lesion but the more difficult problem of eradlcat 
ing metastatic nodes In the lymph bearing areas. 

Tanatlg believes the treatment of choice b 
radical surgery In a report of 49 cases oi vulvar 
cancer treated over 5 year* ago, of which 11 were 
operated upon radically according to the Basset 
technique, be says that 81 per cent have resulted 
in K year heeHngs. Two cases recurred 1 at 
Sfr years, and 1 at 8 yean, making an 
core of 63 pier cent of these 1 1 selected cases. We 
are of the opinion that radical coagulation of the 
vulva and hi ghl y filtered X ray or radram to the 
lymph bearing area* b applicable to a larger num- 
ber of cases presenting themselves for treatment 

Cade, one of the English workers, loatzn tbe 
Implantation of radium needles into the vulva and 
«nrfin» appli es Hons of radium at i }4 centimeters 

distance over the groins. 
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FI* 1 


FI* *. 


FI*- 1 Cue M C Group I cue before treatment *u 
liirtrd 

5". M- C. Photopriph taken 7 months after 

cotjuiatlon of the vulva and high perwer \ ray treatment 


F« 3 

over the vulva and grelm. Patient haa remained free from 
the disease 7 reari and 1 montha 
Fig 5. Case B. P Group I case showing papillary type 
of growth. Admitted November igjj 


^ ( c * rc cogniiant of the fact that vulvar cancer 
touted surgically by vulvectomy and radical 
pas'on of the lymph bearing areas, when the 
lymph nodes do not chow metastases, sometime* 
CDrei * However, when metasUses are demon- 
•trited in the lymph bearing areas, cure* are very 
mtptionnl in reporting the results of treatment 
* C ^? c f (Schreiner) we demon' 

anted that radical surgery gave excellent results 
f* ~f c 1 wcre do demonstrable metastases In the 
2 ??? bearing areas. From our experience it 
■wDd seem that the same thing holds true for 
'■Dlvir cancer Radical surgery would, therefore 
ve a very limited field for the cases presenting 
tn ®p*cives for treatment at our institution. 

foe treatment of our series of cases has been 
^^ceasty, changed from time to tune as ex 
iqii* *** BDhied. Patients treated prior to 
frLfLj* fr now were very inadequately 

f*PfDaIly radiologically Better pallia 
. . from coagulation of the local lesion 

heavily filtered Irradiation over the lymph 
area* than from any other method 
JST** k* of the vulvar lesions treated 
,i lrr ^ 1 T cav ^y filtered radium needles inserted 
fr'f local lesion and heavily filtered 
jacks to the lymph bearing areas, have 
"xt* 0 wc h that it has given us more hope. 
Okie 7 1 cases treated in the Mavo 

lr r ^^snrgerv, irradiation and combinations, 
that only 13 were ahve and free 
•>« d«aK from 1 to is yean. 


In reviewing the work of the Teubinger Clime, 
Tausch records 30 cases of vulvar cancer in which 
19 per cent lived 5 years, but records only a 7 
per cent absolute cure 

Schulx reports 3 cases ahve 5 years after treat 
ment or 13 per cent of his 33 cases of cancer of 
the vulva. The report includes 43 cases but his 
statistics were based on 33 cases m which treat 
ment was surgical. 

Dr Berven of Radmmh emmet, m response to a 
recent communication, stated that m 34 9 per 
cent of his cases patients have remained free from 
the disease 5 years or longer 

Delporte and Cahen in reviewing n cases of 
vulvar cancer treated by irradiation both radium 
and X ray supplemented by surgery report some 
healings of the primary lesions and regression of 
the enlarged nodes by irradiation bat they also 
seem somewhat discouraged in view of the ex 
treme malignancy of these lesions especially when 
the lymph bearing areas are involved. 

results of treatment 
Our 1 18 cases were divided into three groups 
according to the amount of anatomical involve- 
ment Twenty-seven cases in which the disease 
was local, no matter how extensive but with no 
d efini te clinical signs of metastases in the groins 
were placed in group I Forty four cases in which 
the lymph nodes m one or both groins were dis- 
tinctly enlarged and were thought to be meta 
static, fell into group IL Twenty ol these cases 


I&34 
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were considered absolutely hopeles*. Forty seven 
of our cue* hid been trotted surgically before 
admnaioc. The patients hid hid nther load ex 
drion of the lesion, or radical operation followed 
trv recurrence. These were placed in group III. 

In only 73 of the 1 18 cases of cancer of the vulvi 
were the patients trotted 5 or more yon ago. 

TABLE II — RESULTS Or TREATMENT IN 
GROUP 11 




Nineteen of these cun were In group I 8 or 4* 
per cent have bved over r years but only 6 or 
31 s per cent, hire remained free from the disease 
for a period of 5 jean or longer (see Table I) 

In thoe 6 cases the patients were treated in the 
following manner 1 were treated only by radii 
tion of the local leiion only and 4 by irradiation d 
the local leskm, irradration of the lymph bearing 
areas, followed b} coagulation of the eulva. 

Vooe of the group U caaes In this group of 7 * 
ciw resulted to 5 year heatings, although t of 
the patient* are Living over 5 yean and bare 
been free from the disease for periods up to 4 
years. Of course 11 of these cases wrre con- 
■Idered absolutely bopdesa before any treatment 
was admlnlsteraL Ten of these died within a few 
months but 1 lmd for over 1 yean and the krai 


lesion healed (see Table II) 

Three of the 39 group IH cases, treated J « 
more years ago or jo per cent, Hved am 5 years. 
Two of them, or 7 per cent, have been free lrom 
the disease for a period of 5 or k**« Tbe 
other one mflered a recurrence after bong tr« 
from the disease for 4. year, and ro 
died 6 yean and 5 months after *dmW®- J® 
the pa dents, counted as a 5 year hraBng hbvte 
for 17 years after admlsaion although ihe n* 1 
two local recurrences which responded to 


ment (see Table ID) , . 

The absolute statistics of all the csse*^. 

5 or more yeara ago «S^dles« of dinfcalfro^ 
on admiaalon, are 1; 


r iS per ctut, *** 
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hvtd 5 years or longer 8 of 72 or 11 per cent, 
nave been free from the disease for periods of 
from S to 11 years and are living since admission 
op to 17 years. 

Forty-six of the patients were admitted less 
loan 5 years ago 8 m group I, 20 in group II, 
aod 18 In group IIL 

Five of the 8 patients in group I are free from 
the disease since the time of their original treat 
pent 1 died from in t eminent disease after 
being clinically wefl for over 2 y ear* 1 was clin 
ictHy well for 4 years when there was a local re 
CUntI *ce which is now undergoing treatment and 
1 patient died from extension of the local lesion 
*nd metastases m 1 year (tee Table D 

Two of the 20 patients in group II are free from 
the disease for over 2 years since the time of ong 
tnal treatment Four of the patients are living 
ip from 2 months to 3 years n months from the 
time of admission 2 of these are free from local 
ptuirence for 2 months and 9 months, res pec 
lively, although the metastases in the groins are 
•till palpable, 1 patient has been having palliation 
for over 3 year* but the lesion is now progressing 
the fourth patient has been free from the 
( ^ ica5 e for 4 and 5 month periods but Is now 
undergoing treatment for her third local recur 
rtnct - One patient who died 4 years after ad 
ptoion was free from the disease for 2 years when 
there was a local recurrence which progressed and 
caused death. The 13 remaining cases in this group 
ped in from a few months to 3 } ear* (see Table 


Four of the 18 patients in group HE arc free 
from the disease since the time of our original 
treatment 1 for 3 years and 9 months, ana the 
3 others for 4 months to 6 months. Three patient* 
are living at the present time One was free from 
the disease for 2 year* 6 months but now has Inrr*" 

TABLE III — RESULTS OF TREATMENT If 

oroup in 


Admits ud trttttd l or rtnrt ymt if) 

Krr* bom di xuc — 

1>1I| errtT IT rt*n — IrtT fro® So* 0 jw*. j r»*4 U 
toctJ mm i inj trtttrd **»)» Irti intn , yrt 

tint rtctrTtoct wileh rtwxvdtd t Imtemt tad 
to* well for + rr»n 
W«U 6 yrtri 
Dr* It* — 

Lett t_k*t Jfv 
to t yttrt 
to j jrtn 

t tl ; jr*n — frrt fma do«t< 4 >ttn, onrtllu rU, ** 
Mi r eact tod dettk 
Lott tract of 
Not trtttid 


IKK” 41 

tow » Trtn, t to* 

rtnlMka. bti Ui«« rtetwtuct It *nrttl tKi _y 
liadto 7*»r t ■wtth* WWnlittao. - 

rrtmljwd WWd bot rtcamd tod b pra*r*» „ 

Lirtd lor 5 twttit, t rocT M tdrTtr wort* 


tt Uat o< dettk , 

uiks^uSSs 1 "" 11 "'- 

Not trrtttd 
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metastase* In the grains and ft local recurrence, 
the J other patients are living for 5 months and 
1 year 3 month*, respectively, but the disease Is 
pr og r essin g Nine patients died In from a few 
months to 4 year* 1 was not treated and 1 has 
not been observed since treatment (tee Table 
III) 

COXCLUSIOV 

i Cancer of the vulva is a very malignant 
disease and prone to recur after apparent cure. 

7 The only hope of eradicating cancer erf the 
vuhrm is by its early recognition and radical de- 
struction by coagulation phis heavily filtered 
irradiation. 

3. Where the disease apparently was local, 4s 
per cent lived 5 years or more ti 5 per cent were 
free from disease foe a period of 5 years or more. 

4. nestings of 3 yean are very exceptional if 
there are metastaars in the groini. 

i Radical treatment of early leucopladc vuh 
and kr a m u a is is important in the prevention 
of cancer of the vulva. 

6 Thirteen of the 7 2 cases admitted and 
treated 5 or more yean ago. have lived over 5 
years, or 18 per cent and 8 of them are free from 
the disease or 11 pet cent 
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ENTEROGENOUS CYSTS 

Report of Two Cases Associated with the Rectdii 
SAMUEL McLANAHAN M D ahd HARVE\ B STONE, M D FA OS Baltimdse, Maivlahd 

Fro«i the Sorftal Serrlce of The Ualoa WemarUJ I Wjtul 


E NTEROGENOUS or entenc cysts of true 
developmental ongin have been described 
as occurring along every portion of the 
ihmentar>’ tract They are of peculiar interest 
not only because of their rarity, but also because 
of the problem thee present in clinical diagnosis 
*od the speculation they stimulate as to their 
origin. Tee majority of reported cases have 
been In the Ueoaecal region where their develop- 
ment has been satisfactory explained by the 
presence there of the remnant of the vitelline 
dact, which remnant more often appears as a 
Meckel’s diverticulum (6) Haggard and Drennen 
hive recently published descriptions of interesting 
ueoctecal cysts. Even more striking are the me 
disstmal cysts, such as that m the child presented 
by Poncher and MUles, Among other authors 
Salvm has described a large retroperitoneal cyst 
of Intestinal ongin, and it must of necessit> fall 
mto tha same group The retroperitoneal enter 
ogerxnu cysts, however, axe to be distinguished 
bom those of urogenital and lymphatic origin 
^ ^ lame region. The location and histo- 
logical character of the cysts in the 2 cases we are 
about to report point to their ongin from the 
rectum and stamp them as unusually rare tumors. 
Evans m his thorough going and exhaustive 
treatise on these anomalies cites a case of a very 
diverticulum of the sigmoid, but does not 
asy cyst of the rectum Petit de la 
Vuleon presented a child of 2 years from whom he 
kad removed a cyst embedded m the wall of the 
rectum. As has «o frequently been the case this 
™^also exhibited other congenital malforma 

the structure of such cysts is 
m5tbctJ y enteric. Indeed, a trained observer 
a Pon examining a section of cyst wall may be 
unable to distinguish it from normal intestine 
howesTT, has emphasised the great varia 
“°° *hich is possible in the microscopic appear 
r**’ a variation only limited by the actual ele- 
of intestinal structure. Thus the section 
®*y contain smooth muscle, lymphoid tissue and 
the latter composed of cylindrical cu 
07 stratified epithelium The hmng may 
w or there may be marked papillary pro- 
^retion Tha great variety In the lining may 


in some instances be accounted for by intracystlc 
tension and in others by inflammation or lack of 
epithelial differentiation 

Many writers, especially Evans have placed 
emphasis upon the great prevalence of diverticula 
in the gut during early life The epithelial origin 
of these diverticula in pig rabbit, and human 
embryos has been well described in the classic 
paper of Lewis and Thyng, published 25 years ago 
Should one of these epithelial buds lose its com 
mum cation with the lumen, a potential cyst is 
formed Hence the origin of the enterogenous 
cy’sts is thought to be m these small diverticula, 
and it becomes easy to understand that such cysts 
and diverticula may in reality be different phases 
of the same process. Following the same line of 
reasoning it is not difficult to explain the location 
of a cyst in the intestinal wall, be it submucosal, 
intermuscular, or subserous. In addition, the 
tumor may he at any point in the gut periphery, 
antimesentenc, mesenteric, or at an intervening 
site Many of these cysts are actually found lying 
between the folds of the mesentery 

Two cases are presented herewith which serve 
to illustrate well the dim cal and pathological 
features of enterogenous cysts associated with the 
rectum and at the same time to emphasize cer 
tain contrasts in their characteristics. 

CASE REPORTS 

Case i E A. C * white woman, married aged 48 
year*, was admitted to the Union Memorial Hoapital July 
9 1913 mm plilnhig of a lump in her rectum. Eight yean 
previously she had had an appendectomy Two rear* pre- 
viooily the had begun to lo*e weight, although there were 
no symptom* beyond occasional attacks of indigestion. 
Eight month* before admission the had for the first time 
experienced a setae of follne* in her rectum which frequent 
ly recurred. Daring the latter part 0/ thl* period a lump 
would occasionally project through the anas, it was easily 
replaced There had been no bleeding nor had com tins 
tkm been a feature. She was told by her family physician 
that she had cancer Fhyilcal examination wit negative 
except for the local condition. The rectal sphincter tone 
waa good There were no external or internal harmor 
rhoida Digital examination revealed a small cystic maw 
lying about s laches within the anal orifice and situated 
between the posterior wall of the rectum and the coccyx. 
The maw was about the site 0/ a walnut, waa tensely 
fluctuant freely movable, and not tender The mucosa 
over It was intact and the re was no bleeding earned by 
the examination. A dlagnods of a Iwnlgu cystic tumor 
wa* made. 
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Fjf Fig 1. 

Fig Section thrrogh cyxt nil (a Cue i ibrwtag atropfoc typ* ol mwcoaa 
Fix Section through cyrt wafl In Cue s. Tha HmQjjitj to normal Intettmal 
ttructore i* to be noted 


Oficrtlf**- Under ether anwtlhrba, operation m car 
tied oq t by Dr Stone \n facnfan »u r»de poalmor 
to Use ami* and a maHflocnlar thin walled cy*t identified. 
1 order to obtain better npoaure, the boafexs *u n 
tended and the coccyx removed The c rxt wit then dia- 
•ected away from tbc posterior rectal wall to which it all 
cbaely attached. Tbe wound wu cfcaed In layer* with 
drainag* 

There wu modcrat pain following tbe operation and 
wane Infect son in the wound However It aiowly hot 
iteaddy doaed, and on \afmt 13, Ipij, the patient wa* 
dudsajjtd w well, with the wound completely healed 

PtliiUlit*! np**i Grom detenption. Tbe groa* «ped- 
men 1* a ccflapard cyit. Irregular in ibape roeawiring 
pprortmalrly j centimeter* m diameter Tbe outer «r 
face ia nmgfi and there are m qa rtw fiber* attached at 
ariona point* Tbe wall 0/ tbe cy*t i* thin and the i terior 
la nsohdoenlar Tha hmng b ahlny and b covered with a 
gdatfaoc* matroaJ 

illcroacocic docrmOccL Tbe *ectlcasa through the cy*t 
wall ibow elongated Ud* cu anpoae d of muetwa and aubrnu- 
c« withm Uw krmen of the cyiL There tt a definha 
atrophy of the m arena charactenaed by fibrow* under 
ping hyaline degenefatioo Tbe epithelium t* tall and 
columnar, of a meow M er i ting type. The utwnucoaa b 
crxnpoard of a ioow artoiai connective Ibarw The outer 
part of the eyU wall b compoard of Jwsgitodnial and dr 
cnlar mnacnlar layer* cov ered by a layer of aeroe* TbeTe 
b no eridetsce of any Inflammatory prtxeaa. 

Diagonal* entenc cy*t 

Cate *. Baby I it J male, aged 1 month, wwa ad- 
mitted to the Onion llrmnoal EcapiU] on January 30, 
93 J with the cotnolamt of Tocmting and c o aa Hp a t i m . 
\t tarth he bad wrlgned 8 pound*, 1 ounce*, delivery had 
been *poutane<xj* There had alway* been a tnsdrnry 
toward corsatroation For the laat week ha had kst 
weight, refued feedntg*, awd vomited occaiionally There 
had been no bowel movement for *4 houra 1 xajdnatiop 
rrreaVil a well noarhbed baby weighing p pound*, 6 
oonet*. The abdomen wu aort there were no naaae* 
nor evidence cf rfcwlie periCakb. The re ct al ■piJncter 
wu rdased, and there wu a raaaa covered wttll rectal 
nr rra fnembrana projecting partially throwgh tbe aara. 


On chgital examination, the lower porttan of the projedfaf 
tamor could be outfiaed u the fiager puwd artwwd It, 
Abova, however It appeared to fill tha rectum, and tha 
examining finger could not readily pa** it There wu 
apparently compiet obatruclios It wu cwsckaied that 
we were demflng with an into— owiepiioa, and that the j*u- 
jecllng maaa wa* the lntmawceptum Inuaedkta opera- 
tiow WU adrfard 

Oa*r*J/»* Under ether ameatbeab, lap* rot any wu 
performed by Dr McLanabwn The bladder dilated to 
within 1 centnneten of the umbflleu*, wu encountutd, 
aad h wu necewwuy to aapfrata It* content* befoe pm- 
cording Expire* that of tbe abdominal catity laid to 
reveal any evidence of lnt m a uar pthm. Deep In the 
pelrb, however wu a fluctuant m***, extraperitrweal »nd 
a o roea ha t larger than a golf ball, prtwafng apwc Urn rwbo 
awd the n ec k of the bladder Tbi* tumor ww* lucce^b* 
from tha hdornm Tbe wound wu qtdcfcly doaed “ 
brer* and tha cbOd returned to tha ward m fair con- 
dition. 

Tba foOnwtng day In an dlort to refieye the pte^wm, 
aw arfaratfag cwedle wu Introduced btn the ma*, entrr 
lug the akin at * point 1 loch to the right trf the prwtnva 
margin of tba anna. Twenty It* ewbfe centimeter* of 
cloudy fluid were withdrawn. Thia Bold coataksed oeta- 
mooai red blood Cell* and lymphocyte*, cult ure wu «T* 
the. During the » ccm.Rng rrmt h, tie cattent* af the 
cy»t wer* equated five more time*, aad each timaabewt 
*J tabic centhnete* were removed, tod each tana twe 
ofcatnjctloo wu te mp orarily reflered- MeaiwhUci the in- 
fant condnoed t r*ln weight awd hn prove. 

Optr*J m. On March j, iqu, an Indrloe. *»* mad eto 
tba right of the re ctum directly errer tba cy*. wmm waw 
when cflatended Could be *een outlined fa tha peri*®’’ 
Tha cy*t wall m readily identified, and therowuiw 
great dhSculty fa dl*ctfag It from tha *ut™ffldh-rtiac 
tort*. It lay I> doae proennlty to the rectal wall fart, 

~ - ' Tbe wound wu doart 


. .!tlay_ 
not appear actoally to Iwytfve it. 


but rtadmlly healed and tha chBd wu , 

UuA .3 {3 u H» AM l-« cautarf "* 

and b dcreiopmg normally 
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P*M*[kal rtfort Groas deacnption Tbe grots iped- 
n*n b tint 0! a collapsed cyit which, when dilated, would 
raraimately manure about 4 centimeter* in diameter 
Tbf wroo* surface b of a greynh color and resemble* an 
btodnal walL There b considerable irregularity in tbe 
tilefavm of the will The lining of the cyit b soft and 
un ti ed with a rdalln-Hke substance. 

Mlcro*top*c deacriptioo Sections show a well defined 
nmccaa lined with columnar epithelium. The epithelial 
crib in ktoc areai are of the tall, columnar mucus-accret 
fag type- There b a definite maacukrii rnocoa* and sub- 
mocma brer The outer wall, which thowi comlderable 
hypertrophy b compoied of two dbtinct curular and 
lo ngitudin a l layer* covered by aeroaa. There b no evi- 
dence cf any Inflammatory proceaa. Tbe histological 
•Ppocrance of the nucroecopic aectioftj b Identical to that 
of an entenc thane. 

Dfagnota enteric cyit 

The two case* reported show a marked dis- 
crepancy m age, and thereby illustrate an interest 
tug feature in the clinical history of such tumors 
The one case is an infant who almost certainly 
must have been bora with a sizeable cyst, and the 
other an adult who had no symptoms until 47 
years of age. The mechanical pressure of an 
enterogenous cyat especially when it is located 
within the peritoneal cavity , may lead to obscure 
abdominal colic, and m many instances may bring 
about a true Intestinal obstruction. Parti culaih 
is thb true of the lleocsecal cysts which tune and 
agam have initiated an intussusception Intes- 
tinal bleeding has often been attributed to the 
cy*ts, but probably occurs less often than m the 
case of the diverticula. In each case there was a 
Mure to diagnose accurately the true condition 
in the one case a diagnosis of malignan cy having 
been made by the original examiner and m the 
other a diagnosis of intussusception by the 
pediatrician and surgeon 

Histologically, the cysts are both characteristic 
of rectal structures. However, m each instance 
*■ variety in the microscopic appearances is seen 
places the wall is thick, and at 
°tbers thin. The epithelium especially shows a 
rnaiked variation, in some areas proliferation and 
m k ‘^ber» atrophy, while both columnar and 
cubmdal cells may be seen Hie two sections 
Mown (Figs. 1 and 1 ) illustrate contrasting 
odds. 

The treatment has been satisfactory, depend 
in g finally upon the simple excision of a benign 
cyst in each instance. Such excision should al 


wavs be earned out when an enterogenous cyst is 
suspected 

SUUIIARY 

Enterogenous or entenc evsts may occur along 
any portion of the vostro-intestinal tract, but are 
most common in the ileocecal region and least 
common m the rectal area. 

Histologicallv they are composed of intestinal 
elements which may show great vanations Their 
origin is usually traced to the small diverticula of 
the gut occurring in fetal life and it is thought 
that the diverticula and cysts appearing later are 
in reality different phases of the same process. 
Such an origin aids in explaining the location of 
the cyats with respect to the intestinal wall. Two 
cases of entenc cysts are reported, one m an 
adult of 4& y ears and one in an infant of 1 month 
In each case the tumor la\ in close association 
with the rectum and was successfully removed by 
the perineal route Complete recovery ensued m 
each case The microscopic sections showed the 
typical rectal appearance with expected variations 
m the epithelial structure The possibility of an 
enterogenous cyst should be borne in mind m 
considering the differential diagnosis of a rare 
abdominal or rectal tumor and excision should be 
earned out when its presence is suspected 

We wab to acknowledge our indebtedneas to Dr Walter 
C Merkel for the pathological report* 
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INDICATIONS FOR OPERATION IN GASTRIC SYPHILIS 1 

JAitES T PRIESTLEY XLD FA OS aicd W\LT1IAN \V ALTERS, 1LD F \ OS 
Rocutrm, UnrosorA 

TWUi) Ouk 


the muy Interesting pro mem* Involved in the 
proper care of the patient with * definite gastric 
lacoo associated with serologic evidence of syphi- 
lis. Gastric tvphffi* was found by Rirklin and 
Eustennan onh three time* in every thousand 
cases of syphiui. The perabtent or recurring 
dyipepda of lyphibtic patient* wa* found usually 
to be caused by neuroryphilb, or in the presence 
of an organic gaitrfc or duodenal lesion, by card- 
noma or gastric ar duodenal ulcer The question 
of primary importance which arises in each ca*e b 
whether the gastric deformity visualized roent 
genopraphicadTy b actually of *yphffitk origin or 
oo the contrary a malignant growth occurring 
in a patient with syphilis. The importa nce of an 
accurate differential diagnoab In *uch caaea b ac 
centuated by the fact that the treatment of one i* 
primarily- surgical and of the other primarflr med- 
ical Although in mm cases there are de fi nite 
clinical and roentgenological criteria characteristic 
of ivphihi of the stomach, In other* it may be dif 
fiadt to make a positive diagnoai* of thb condi- 
tion without surgical ejplaration. A therapeutic 
test with antbypoiUtic treatment, unfortunately 
necessitate* at least several weeks for trial an 
undesirable delay if the lesion prove malignant 



Eustennan * outline of the typical features of 
ga*tric syphilis has greatly facilitated its dJnical 
recognition. He emphasized that It occur* usual! > 
during the second to the fourth decade of life 
The gastric symptom* arc marked and progress! ve 
with an average duration of 1 years, and usually 
ahaence of an epigastric mast, retention, nausea, 
anrmix, cachezia and bleeding In contrast, gas- 
tric caranoma b more common among older per 
sons. Usually the symptoms are lest prolonged, 
there b often a palpable mass, and anemia, 
cacheria and bleeding may develop. If a palpable 
mass b present and the value for hjrmogtobcn 
b relatively h i gh, gastnc syphilis, rather than 
carcinoma, b soggerted. 

The roentgenological evidence of gastric syphi- 
lb described by Carman and KlrtHn, although 
not absolutely pathognomonic in every case usu- 
ally aids materially In the differential dbgnosb. 
Characterbtically injhese cases, there b a dr 
cumscrfbed or diffuse concentric involvement con 
verting the affected "se gm ent into a narrow tube 



Fij. a Great appraraoea (upper) aadero^wrtloafb***) 
Fla. r. Portion erf stoa»ch removed, lypMEtic fastdtb rf Eire mrai atrophy orf Ltm right lobe sod irrfgukr eo- 
ind it*Ikr» acTprfjisoos nWn jnay be rwt«L Case I krtuumt orf Wt loba may ba acted- Caaa 6. 

GmU kr Dr P*ml A. OT^try md Dr Oaarf* 1 n*mui 




PRIESTLEY AND WALTERS OPERATION IN GASTRIC SYPHILIS 


1031 


with, a relatively smooth lumen of uniform call 
ber ” in winch there is no intrusion into the lumen 
of & distinct growth. There is usually some degree 
of ' stiffening, lessened mobility, and absence of 
perisUhix." The roentgenological abnormalities 
may appear more extensive than the general con 
dition of the patient would suggest, if the tthnor 
mah ties were caused by a malignant growth 
Moore and Aurelius stated that in 70 per cent of 
the cases studied the lesion was prep)lonc and 
concentric m 2a per cent the lesion was of the 
dumb-bell or hourglass outline and m 8 per cent 
Involvement was diffuse Despite these supposed 
distinguishing features the clinical diagnosis of 
gxstnc syphilis remains doubtful m some cases. 

At the first examination cases fn which there is 
serological evidence of syphilis associated with a 
definite gastric lesion may be classified m three 
main groups depending on the therapeutic indica 
dons and method of treatment (1) cases in which 
the diagnosis of gastric syphilis can be established 
with a high degree of accuracy according to the 
cSmoal and roentgenological entena outlined 
and cases in which all the clinical and roentgeno- 
logical evidences of an inoperable gastnc lesion 
are present, regardless of whether this appears to 
be syphilitic or malignant (a) cases in which 
serological evidence of syphilis is incidentally as- 
sociated with an operable, malignant gastric tu 
mew or a norwipeahc inflammatory gastnc lesion 
*htch definitely requires operation because of ob- 
itrnction, perforation, the possibility of malig 
oancj or some other reason which renders medical 
ewe insufficient and (3) cases in which there is 
serological evidence of syphilis associated with a 
definite gastnc lesion the clinical diagnosis of 
"bids u indeterminate between malignancy and 
syphlh*. Depending on the conditions surround 
ing the individual case, combined surgical and 
medical treatment or medical treatment alone 
will be indicated. In brief cases in group 1 are 
primarily medical, whereas m those of 
groups 2 and 3 exploration should be carried out. 
The illustrative cases in which we operated have 
been selected for presentation 
Case* classified in the first part of group 1 can 
bcdiagnoscd with considerable accuracy because 
they present all the characteristic clinical and 
ro «otgenok>gical criteria of gastric syphilis. Con 
^quently, antisyphditic treatment should be in 
cniess the lesion is causing marked ob- 
•^cdoa, In which event operation for its relief 
«»y be necessary As a rule, however antisyphi 
«ttc treatment affordt remarkable results and 
c £*ratk® is indicated only when 'the lesion does 
001 “cal, or when daring the course of healing 


marked constriction results in obstruction. It is 
interesting in this connection that Eustennan 
found no improvement in 10 per cent of the 93 
cases of gastnc syphilis in which antiayphSitic 
treatment was given, although in 79 per cent com 
plete cure or very great relief was obtained. In 
the 11 per cent remaining some improvement was 
noted. In those cases classified m the second 
part of group x in which an unusually extensive 
roentgenological deformity was present, or one 
was so situated and so fixed to surrounding struc 
tures that it appeared inoperable e\ en although 
it suggested malignancy gratifying results may 
be obtained from vigorous antisypbihtic treat 
meat Occasionally even a patient with a malig 
nant gastnc lesion may show some temporary un 
prov enaent due to the non specific effect of anti 
syphilitic treatment. 

jrepoaT or cases 

Gaoor 1 C Ul 1 Clinical diagnosis of gastric syphilis. 
Failure of patient to improve under a brief antisypmHtlc 
regimen. 

A woman, a*rd fit years, registered at the clinic October 
31 193a, with tbe corapUmt « indication of t year l dura 
don. This wm charmctertocd by bloating, belching, and 
epigastric iore-neM. There was no nausea or vomiting 
The patient mu unable to eat an average site meal, despite 
a good appetite because the stomach u filled np ao quick 
ly ” There was a toas of 30 pounds daring the last year 

Physical examination was e ssent ial l y negative except for 
the obs-bos loca of wdght awl moderate epigastric tender 
nets. The KIme and Kahn reactions were positive- Analy 
si* 0/ gastric content gave evidence of no tree hydrochloric 
acid and a low total amity and one specimen contained a 
small amount of blood. Roentgenoio^cal examination re 
veaied an aloes ting lesion « the middle third of the 
stomach aotnewhat suggestive of carcinoma. Clinically 
the diagnosis of gastric syphilis was considered probable 
and it was thought fiutiftable to give the patient a short 
course of antiiyphiUtic treatment, rather than advise im 
mediate exploration. Arspbenamine, iodides, and bis mu th 
were employed tor * weeks with but slight improvement in 
symptoms and no roentgenological evidence of change in 
the gastric lesion, aod ao operatic® was advised. 

November 1 8 iqij partial gastrectomy of the posterior 
Pdlya type was performed far an obstructing tumor in the 
krwer third of the stomach The tumor was soft and felt 
wjmewhat like a papillary carcinoma, but it was impossible 
to be certain of its exact nature at that time. Because of 
the indeterminate g tK wl« l the {all ure to respond to medi- 
cal treatment, and the readily resectable nature of the 
leakm. Its removal seemed deftcilrfy indicated. Some he 
patic drrhoto* was preaent Patlwioctcal study revealed 
syphilitic gaalriua with multiple shallow serpiginous ukm 
tho submocosa thickened, and marked perivascular infii 
tratioo of lymphocytes and plasm* cells (Fig- z) 

Convalescence was uneventful. Six months alter the 
operation, the patient stated that the had gained weight, 
felt well and was able to return to hrr former duties. 

A case of tins type introduces the question of 
bow long &nti 5 ypbjli(JC treatment should be given 
before it is decided to be ineffectual The opt! 
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mum length of tune will vary somewhat, depend- 
ing on the drcmmtaDces Involved In each cue. 
A* a rule, however definite improvement 1* no- 
ticeable in a or 3 week* if antuyphffidc treatment 
ultimate!) is to prove satisfactory Occaaionally 
wben complete or partial healing of a syphilitic 
ga*trk lesion occur*, under the influence of inti- 
syphili tic treatment obstruct! on may result because 
of constricting fibre tk change*, which develop 
during the procea* of healing In these caae* 
operation may be required became of aymptom* 
of obstruction. 

Grouv i Oat i D(mppe*j*aee orf apparently faeper 
•We patrk teflon under actiiypluDtK treatment 

A tomu ifird 4a year*, cum to ti* <-r-nie February w, 
1 CCTTtpkinfn* orf pereiateat, daff, eplfattric para of 4 
month* 1 dun two. Tha pain erf ten radiated to the tack ot 
rifht Icwtt abdnmlnal minirant, and ni Eldy to be mora 
■ewre wben the Komacb wai empty Thera iu aomw it- 
■ndated bloatln*, name*, and occasional roaltinf which 
Ingeatlnn erf aDtahrw pm dm failed to reBrrw. Thapaoeat 
tat 1 poem It 

Phytical examination ni ne^atlv* except foe moderate 
tendrmaa and an irvWAnite amaa erf raaiaunca above and 
ahjktl^ to th* rifht erf the an UBcM Tk* glrae * Kaha 
te*ta both java atr aa le podtive reaction*. Analysis erf 
pitric cont e nt revealed an abaeuca o rf fraa hydrochloric 
acid and a low total aridity thera waa no retention. Rocnt 
fenotrap hw examination erf the etmawch rrrealed an a 
tensive learfai erf tba carilia and famden, Ifltarpieted u 
probably an inopeiabie rar mwr ma Clinically It teamed as 
tbocrh a ciranomi erf thla tire wotdd hare produced a 
fteattr aTftemic effect and poaalbly hara fanned a palpable 
naa. For theae names and becatraa erf the inaareaafbtlity 
of the leaion, inttryphOhlc treatment was begun March 1 
raj* Roeutieoolcrlcal craratnatlon 8 day* latar did not 
ftre eridcoce of ebanfa, bwt April x. It dtsdoaed a> appar 
ently normal stomach without vuftia arid race of deform- 
ity At thla thna the patient fdt well, had (abed wrifht 
and had no rastric aymptorna The odfhml roent*a>arr*ph 
1c Interjwttatloo of tha jastrie dafotmity as a malignant 
lesion apparently erreoctwa, as shown by prompt dis- 
appearanca of Woo andcr aatkyphUItlc treatment. 

In group 1. If the malignant or oan-spedflc In 
flamras torv lesion definitely require* operation 
and b incidentally associated with serological evi- 
dence of syphilis, prompt surgical treatment 
*houId be Instituted before antliypUhtic treat 
ment I* tried. A* mentioned previously the mere 
finding of a positive Waiaermami reaction in caae* 
In which the complaint primarily b of gastric 
symptom*, i* do indication of the true nature of 
any coexisting ga»tric leaion, as in the majority o i 
case* thb wfllnot prove to be of syphilitic origin. 
These ca*e* are often encountered, as the ayphi- 
lltic p atien t may have any type of gastric change 
a* readily a* the noo-syphflltic patient- The his- 
tory ntiniral rramirtirinn, and roentgenological 
cvidoKt aid in determining the character of the 
rastric change. Antbvphihtk treatment should 
^instituted ** soon si convalescence permit*. 


In group 3 systemic typhflb b associated with 
lodetmnlnate gastric change. These cases are of 
particular interest as the treatment vane* with 
the extent and situation of the lesloc and the 
accuracy of the diagnosis. If It Is Impowfbk to 
distinguish clinically with any degree of accuracy 
between gastric syphflb and cardcom a, when the 
lesion b easily resectable and situated In the py 
loric portion of the stomach, abdominal explora- 
tion is definitely Indicated 

The recognition of gastric typhflb at the time of 
exploration often affords tome difficulty and de 
paid* largely on the surgeon s familiarity with 
the gross characteristic* of this disease. Unfar 
tun ately microscopic studies at the time of opera 
tarn are of Httle value except to exclude malig- 
nancy Because of tW facts, the recent contri- 
bution of Meyer and Singer Is of particular value 
in emphasizing the diagnostic features of gastnc 
yphflls a* seen by the surgeon. The differential 
dbgnoris I* usually between cardncma and syphi- 
H*. The syphilitic lesion appear* Inflammatory 
The walls of the stomach are diffusely thickened, 
somewhat Injected, and not associated with a firm, 
localized lesion having the fed of maBgnancv 
Meyer and Singer emphasize the disparity be- 
tween the size of the roentgenological defect and 
the actual anatomical change palpable In cases of 
gastric syphilis. The former frequently Indicates 
a large deforming leskm which b not democstri 
ble at the tune co exploration- They believe that 
the Infiltrate found In these cases, chiefly In the 
sub mucosa, accounts far the extensive roent 
geDalogjcal aboormaHrin often observed. 

In some cases there are other visceral lesion* 
suggestive of syphflb associated with pathological 
cha ng e a fij the stomach. If the diagnosis stifl re- 
mains In doubt at the time of exploration, the 
lesion should be resect ed In order to avoidtbe 
possible misfortune of leaving a malignant growth. 
Likewise, If it b thought that the lesion b syphi- 
litic and definite obstruction exists, or If the Won 
b such that this might occur following antbyphf- 
11 tic treatment, operation b advbahk. If on the 
contrary at the time of exploration a definite and 
extensive syphilitic leaion Is found fn the stom- 
ach poasfbiy associated with marked syphlhttc 
changes In the liver or other organs, It b best to 
dose the wound and subsequently to Institute 
antbyphflitic treatment 

OiCCT t, Casit Indetermfnst* dlnksl (flatbed*- Gas- 
tric aadotSdiecM ignored from aTpW^We gatfast. 

A man, awed 53 yean, came to tile dink irirtrabw®; 


row, comrKamtnw 0/ menn* ww™“, J 
duration. Oo* mooth pjwrteoaly trf dai k 

kad ocamwdj otbcrwh* a khtoty erf rianatk tumwa 
not <Hdtad 
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Phyrical examination dlscio-sed alight epigastric tender 
am Th* Kline test gave a positive reaction. Analysis ctf 
gastric content revealed that the odds were normal, but 
there m iccdo evidence oi retention. Two roentgen oioyi 
(si examinations of the stomach did not reveal a rccognu 
able lesion. The clinical diagnosis, therefore, remained in 
doubt. Ifovrr.Tr. with Che definite history of gastric 
hcnorihage, which recarred during the course erf examina 
tfcu, exploration seemed indicated as a smell, high Msg. 
malignant lerian might be present. The patient was placed 
in t hospital for a period of p re -operative preparation as the 
concentration of hannoalobin was only so per cent (Dare) 
on admin ion. After fluids had been given liberally and 
four transfusion* of blood the patient t condition Improved 
aod exploration was performed. 

September 33 1930, a partial gastrectomy of the pos- 
terior PAty* type was carried out. A mass about 7 by 6 by 6 
cent teeter* rts found on the- leaser curvature at the June 
tore of the upper and middle thirds of the stomach. There 
ru an ulcer on the anterior wall of the duodenum, about 1 
centimeter in diameter At exploration the tumor was 
thought to be a axrcoma. As there was do demonstrable 
nodal involvement and because the tumor could be re 
moved, extirpation of the lesion seemed ad visible. Ap- 
pmfanatdy three-fourths of the stomach was resected. 
Pstholorlcal examination of the tisric revealed a malignant 
endotheunma arising from the peritoneal surface of the 
stomach. The tumor which Involved the. musculature of 
the gastric rail, had also produced a small area of nlcera 
tira on the mucosa. AntisyphUitic treatment was lost! 
toted when the patient eras dismissed from the hospital. 

Convalescence wax without event The patient s general 
cmdttion was excellent on dismissal from observation, and 
i year after operation, he was In good health. 

Geotnr 3 Cast 4. Indeterminate clinical and surgical 
diagnosis Resection of a probable syphilitic gastric lesion. 

A mao. aged 41 years, came to the dink Auruat 19, 1931 
tinplating erf stomach trouble of 8 months duration, 
characterized by anorexia, epigastric fullness, and occa. 
*koti vomiting. The symptoms were persistent but not 
severe. There was a lota of 15 poondt. A history of a pe 
ai» lesion In 1919 was did ted. 

Physical ex a mi nation was ewetilally negative. Kline 
lad Kahn tests rave negative results. Analysis of gastric 
content revealed no free hydrochloric add and only a low 
total acidity and a moderate degree of retention. Roeot 
I^Bdofkal exa m ination disdoaea an annular lealon at the 
«rtkt of the stomach presenring the characteristics of 


lately erdoded exploration was advised. 

August *y 193* resection of the posterior Pdlya type 
performed for an abstracting rrasa at the lower ena of 
riomadi. On grou examination it was Impossible to 
oetenrine with any degree of accuracy whether the lesion 
ni «fi»msn*tory or malignant Because of this and be 
of the mobility of the lealon, resection was performed 
to the utenl manner removing the lower half of the atom 
^ Examination by pathologist* revealed probable 
JTPhBtoc gastritis with perivascular Infiltration of lym 
PCjomtc* and plasms cells. Convalescence was uneven tfuL 


Case 5 lude termina te dinkal dla gnoil*. Gaa- 
^typhllk diagnosed by surgical exploration. 

t * cd 5 1 y'^a, came to the dink. April 4, 19J3, 
of utigiie and kw* of ij pounds In the last 6 
?“**■ hor the previous 5 months constant epigastric 
been present which was unrelieved by ingestion 


of alkaline powder*. Although the appetite remained 
fairly good, an average sire m«l could not be eaten be 
cause of epigaitnc fullness. Syphilitic infection was denied 

Physical examination revealed a moderately enlarged 
and Ixregnkr liver The Kline and Kahn tats gave pod 
tive reactions. Fractional analysis of gastric content re 
veiled abrence of free hydrochloric actio, low total acidity 
and a small amount of fresh blood. Roentgenographlc ex 
aminatkm of the- itomach disdoaed a deformity in the 
pyloric radon, thought to be caused by an operable carci- 
noma. There was also an area of Irregularity In the middle 
segment of the greater curvature which suggested the 
possibility of a second lesion. 

The absence of any syphilitic stigmata the age of the 
patient, the irregularly enlarged liver the short, persistent 
course of the symptoms, the detection of blood oa analyst* 
of gastric content, and the roentgencgraphic findings, all 
suggested the probaWbty of gastric caraaoma, rather than 
a syphilitic lesion. The latter diagnosis could not, bow 
ever be definitely excluded, Under the circumstance*, ex 
pkration teemed indicated. 

At operation April 7 1933 the tower two-thirds of the 
stomach was found to be Involved in an cedonatcai* mtri- 
tratfve process which had the appearance and feeling of 
a diffuse Inflammatory lesion. There wsui tome Irregularity 
palpable on the posterior wall and greater curvato re. The 
serosal surface of the stomach was cedematous and vascu 
lar An enlarged gland iu the gaatrocoJk omentum was re 
moved for diagnostic purposes and reported to be inflam- 
matory The Uver presented a remarkable example of 
tertiary syphilis for which the name bepir lobatum is most 
applicable. The left lobe was contracted, forming globular 
shaped masses, about 5 centimeters in diameter and the 
right lobe was deformed with multiple Indentations and 
nodules. The surface of the hrer was covered with a plastic 
fibrinous exudate and presented a mottled cherry red and 
mulberry granular appearance. Further exploration was 
negative except for the presence of t small amount of free 
fluid within the abdomen. It waa thought that the gastric 
and hepatic lesions undoubtedly were tire results of tertiary 
syphilis. The operation was concluded as an exploration 

Immediate convalescence was withoot event SlOdanti 
syphilitic treatment, with mercury only was instituted be 
cause of the hepatic involvement, Frequtnt roentgenalagi 
cal examinations of tire stomach were advised. Unfor 
tuiutely Mntisprbffltic treatment fa r a period of 7 weeks 
did not relieve toe patient, aod he returned recently com- 
plaining of excessive vomiting C l in ical and roentgenologi 
cal evidence corroborated tire diagnosis of pyloric obstrac 
tkm. Following a few dayi preliminary preparation, r^rer 
ation was performed July 4 1933 at which time a posterior 
gastro-enteric stoma was made for obatracting sclerotic, 
syphilitic gastritis situated In tire pyloric region. There 
was marked ascites at the time of operation, and tire park 
tal peritoneum aod viscera appeared Inflamed. The liver 
was 1 till markedly deformed and aettoed a trifle smaller 
than it did at the time of the first operation. The stomach 
was greatly dilated. The diffuse nature of the rtstnc 
leaion noted at the previous operation had changed to a 
more lo calized , obstructing, inflammatory condition in tire 
distal hslf of the stomach. There was no discernible evi- 
dence of a malignant lesion. Evidence erf hepatic decom- 
pensation developed in this case before disnusul, cha/ac 
terired by the development of abdominal ascites requiring 
paracentesis. In fact, paracentesis was necessary ooce or 
twice after tire patient returned home bat recently he hss 
improved remarkably’ When last heard from, 5 months 
folia wing operation, the patient was gaining weight and 
was in ercrifirnt general health, ffis appetite wMgocd and 
he made no complaint* erf digestive trouble, fle was con- 
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tbwlnj wltb ttrf I mj-trtlo M orf mtm iry and with the taVtn; 
erf ladna bf mouth 

Giott j, Can A. Exploration for wiipected ratrie tn 
»w Syp-hffitk bep«tlm aad probabU xyphffitfc faxtritU 

A ma, aged 6? ran. restored it the eGnIc Norraibtr 
17 gji, eompklnlnj erf Intermittent attacks erf epljoxtrlc 
distress foOowk; mnh fee i number erf years. Itm*- 
traesb occurred on three different occuJom In the kit 
few rnocthx he had lo«t mw stractfh lod j powadx. 

Physical enrehiatlow p” ewentkOy fceDJtre rewilti 
except that in lnrjokr mass xii palpiUa hi til epljaa- 
trinm mdleft oDper p*rt orf the ibdooen. Tbsenaerntr* 
tloc erf himaikiiln wax 14 per ceit and erythrocytes naan- 
bered only 1 r6ey»o per cotrfc mUhrnrter of blood. Tb* 
Kim* and Italia tetti were both ilrae^ty poaltfra. Roext 
frnofraphlc cxanrinitkxi erf th« stomach, Korertber aS. 
gji rereiled »H*ht eanllaxrawn and the presence erf food 
In the it em * c h th* record examination, November M, 


tho distal two-thirds of the stomach, wkkh *11 uwarfit to 
b« beml*n sod openble, sdtboxqrh ths mndnstlow ni not 
entirely satiafsetory to the roentitrno 4 o*W. 

The patient wxi ho*^ talked November * 4 , iou,t*d it 
cef v td two blood transrfiaiooa and orm lajecttoo erf nro- 
srapbenamios before operation, which wa» performed 
December 6 MS- On iiplontkm, the mu that pirrioir*- 
lf had been palpated in frsmd to b* caaaed by ntrxkre 


enkrjed a*d Irrctnkr ta oatHw 
maiktilly atrophied. The entire 


and the rfcht lob* »ti 
rer prvarsted a purpfisk- 


hrtrwa appeararere and the lobular deformity characteriatk 
orf lyphllll The surface orf the Brer wax c p eer e d by fibrt- 
aoca adbeaioes betweea the dome and the perietal peri- 
toneum abore ft. Them wax no sridmee orf a primary j**- 
tric Urion, but mild, dlffaae faatritk, svldenced by petech- 
ial kr-morrtxfrx In the wjbprritooeal coat, eristod throu*h- 
out the entire orfan The sclet* wma aiodarattfy redacted 
and wax adbereat to the peritnoeora. The anterior wall erf 
the atoenach wax inched In order to permit Inspection from 
wfthia, but a tnnajr wax nc* dkdosed A yerlmen foe 
Uoper wax removed from the atomach and one from the 
Brer With the hopeerf pre-rcntLrn wjbaeipmt karma temeafe, 
the left coronary rein wax dfrided aad floated. 

The pethoin*totx reported chronic bepatlth with Inter 
lobolar fhroaa and lymphocytic infiltration. There wax 
evidence of dcxenermUon aad regnj e r stion of hep a t i c ceQx, 
and the pictrrm petatntod wax ceajaV lered to be not tocon- 
detent with that of bepar iobatnm. A tpecfcm from the 
faxiric wall d l edoee d an tnfiammatorr reaction. 

Poatnp e n ttvs convalescence wax fairly eathfactory tmdl 
December 10, gjj, wbe* patient eaddealy became weak, 
and kite, tany atook were passed. Debits all typee of 
s u p cicrfi xs tre atmen t, he failed rapidly, and deat h ea ao ed - 

fWmortem examhatiaa cHarirwrd a krxc, recent futro- 
fnteatiaa l hjemorrhaay xrhirh apparently aroee from «*o- 
phaxeal rarlcaa. llildple rnramax were ftarod Ln the ^deen 
There wax exteaaire drrhcalt. Ax noted at the Umo of 
operation, Umcw wax atrophy orf the ri*ht lobe erf the Hrer 
rrade j, and marked enlarjemeirt erf the left lobe (FI*. ») 
The eartira of the Barr wax aodukr aad preeented many 
pucLe-rrd xcari. The fiver cot with tn er c aa ed reaktance, 
and o« the interior were many ydkrwhh aodolea and aa 
cxcraal xe aroocat orf eo nn eetive B»oa. The remainder orf 
the examine tion mea led nothin; orf anoeoal l nte reat. 


Dr. OTiajiy If a patient with lyphffi* haa a 
danocatrtble laion In the e t ran arh, the tHfferen- 


tkd dix^noaji utttaDy Indodea gastric carrinccu 
and gaitric ijphTLa. If the roentgenogram re 
reals the lesion toberitxmted «o that It is operable. 
It Is essential not to delay operation so long that 
the chance for cure will be lost if cardnccna is 
present. The therapeutic test foe syphilis offers, 
In many of these cases, a means of distinguishing 
between gastric carcinoma and gastric syphilis in 
a comparatively short time. The test is best un- 
dertaken with the patient In hospital where ars- 
pbenamine can be given weekly and me rcury or 
bismuth dally or Ira# frequently according to the 
preparations used. Besides recording the we^riri 
dolly food should be riven fire or sir times a day 
because of the reduction In the capacity of the 
stomach. Frequent estimations of the hemo- 
globin content and erythrocytes may be of aid at 
Die same time bearing in mind that one of the 
significant Hlnlrnl findings In gastric syphilis is the 
rSatlvdv normal concentre Son of haemoglobin 
and number of erythrocyte* In the presence of a 
gastric lesion accompanied by marked Ion of 
weight In the presence of a palpable gastne 
masa, an appreciable decrease In the sfre of the 
tumor during the coarse of the therapeutic test Is 
also significant The patient with gastric syphon 
of the nodular ulcerated or amnmeribed types 
usually improves rapidly under thh regimen. 
Within a few days be b able to eat increasing 
amounts of food with a steady decrease in discom- 
fort after eating and a sense of Increased well be- 
ing the weight and hxmogiobin content increase 
steadily In this type of case Interpretation of the 
therapeutic test is not difficult, and continued 
treatment results In complete relief of symptoms 
In a high percentage of cases. Unfortunately all 
patients mth gastric syphilis do not show such 
phenomenal response because If the process is 
diffuse and infiltrative, or If the stomach is con- 
tracted and fibre tic, considerable difficulty will be 
experienced In interpreting the results of the the 
apcutic test In rich cases Improvement b slow 
and decidedly less marked, or If the lesion b of 
many years standing and fibrosis advanced, there 
may be no relief of symptoms. The decision to 
explore In these caaes b based 00 the fact that in 
the pre s ence of an operable lesion and in the ab- 
sence of response to andsyphiBtk remedies, at 
tempts at surgical cure must not be delayed until 
lymphatic Involvement occurs. However in ctr 
tain of the coses of thb group If the therapeutic 
test b extended over a period of 4 to 6 weeks, mffi 
dent systemic improvement may occur to warrant 
the dlagnosb of gastric syptuEs. The roentgeno- 
gram is not of much aid m the interpretation 01 
therapeutic effects became the coo tract ed store- 
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adu do not show any c h ange in the deformity 
following flntuyphflitic treatment. 

Tbe danger of surgical procedures in cases of 
gastric syphilis lies in the unnecessary excision of a 
gummatous gastric lesion, the subsequent exten- 
sion of the syphilitic process, and the resulting in- 
creased gastric deformity In cases of syphilitic 
gastritis with fibrosis gastro-enterostomy or par 
tial gastrectomy may give considerable relief 
Likewise the opportunity for examination of the 
bver at the time of operation may give valuable 
information u to the type and amount of and 
rjphUitic treatment permissible, depending on the 
degree of hepatic involvement 
It a of interest to note the so called non-specific 
effect which the patient with syphilis and gastric 
carcinoma may derive from arsphenamine and 
bismuth or mercury A slight gain in weight and 
appetite during the first a weeks of a therapeutic 
test may slightly simulate the effect of treatment 
Tbe degree of improvement, however Is tempo- 
rary and less marked, and not so complete as tnat 
observed in cases of gastric syphilis 
Da. Eustekuan Surgical contributions con 
cerwng a rare type of visceral syphilis, which more 
frequently simulates malignant lesions of the stom- 
ach than any other entity, are highly important 
and timely Knowledge concerning gastric svphl 
Ei has been greatly extended in the last 15 years, 
due largely to the collaboration of the chniaan 
roentgenologist, and syphflologist, in addition to 
evidence afforded by pathological and bacterio- 
logical study of resected material Yetinipiteof 
these advances one cannot escape the conviction 
that too often the specific nature of the lesion was 
not established, or even suspected until after its 
nupcal removal Speaking generally if a dys- 
peptic patient in the thirties or early forties pre 
*enU serological or clinical evidence of systemic 
•yphilis, or both, who is not cachectic or amende 
u a role, and who on further examination has no 
Palpable epigastric mass and no undue retention of 
pstnc content, but who invariably' has adblor 
hydna and a gastnc filling defect usually India tin 
puhable from that of gastnc carcinoma, it is 
“?hly essential to exclude the syphilitic nature of 
the gastnc lesion On the other hand an elderly 
patient with recent onset of gastric disturbances 
'mo exhibits variable degrees of cachexia, in asao- 
riaticm with a palpable mass or gastnc retention, 
01 both invariably harbors a malignant lemon 
tVtD d frank evidence of coexisting systemic syph 
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ills is at hand. Diagnostic teamwork on the part 
of the experienced aim dan, the surgeon and the 
syphfldogist will successfully disclose the nature of 
the lesion in the majority of the doubtful cases 
without in any way militating against the chances 
for the patient fl recovery even though the lesion 
should eventually prove to be malignant 
Two other factors warrant brief consideration 
First, pyloric obstruction or tumor, or a combine 
tion or both In the same case is not necessarily an 
indication for immediate surgical intervention 
If these patients are young, the favorable results 
of antisyphilitic treatment may be as spectacular 
as in the uncomplicated cases. Undoubtedly the 
lesions under consideration were not in an ad- 
vanced stage, as the tumor disappeared promptly 
and the obstruction was relieved within a snort 
period But inasmuch as tumefaction and pyloric 
obstruction, or gastric retention, are three to 
four times as common in malignant conditions as 
in gastnc syphilis the possibility that the lesion 
is malignant most always be regarded seriously 
especially if the patient is elderly Second, my 
own experience is in accord with that of O’Leary, 
Singer and others that in the more advanced 
syphilitic lesion the results of antbyphUitic treat 
ment are not appreciable sometimes until after 4 
to 6 weeks have elapsed When the evidence 
favors the syphilitic nature of the lesion, or If by 
virtue of its position or extent, as determined 
roentgen oscopically it is inoperable if malignant 
such extension of treatment, which is necessary' at 
times seems justified. Concerning the improve 
ment following the use of arsenicals in cases of 
carcinoma, with which I have never been im 
pressed it must be remembered that there is never 
any anatomical change for the better in the lesion, 
which is fundamentally important. 
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A FISTULA between the vagina and the 
bladder may ariae from any ooe of four 
cause*. In cases encountered at The Mavo 
Clinic m the past * year*, judging from the his- 
tories given by the patients, the mo*t common 
cau*e ha* been difficult obstetric deliveries, with 
forceps. The second cause in order of frequency 
was some form of pelvic operation, usually hys- 
terectomy the third, advanced carcinoma of the 
uterine cervix and the fourth cancer of the 
uterine cervix which had previoualy been treated 
with radium. A fifth cause, which might be 
added Is prolonged use of an 01 fitting vaginal 
peasary 

Several competent authorities have denied that 
the ute ot forceps, in itself cause* Injury to the 
bladder but that the prolonged labor in which 
It 1* eventually necessary to use Instruments 
often produces such pre*ure on tho anterior 
vaginal wall that the blood supply b materially 
affected. That this may be true U shown by 
many reports of cases In which the fistulas did 
not appear until several days after termination 
of labor It b difficult to arrive at a dose estimate 
of the frequency with which obstetric procedures 
cause bstulaa, except through cxamlmtloQ of 
material coll ect ed in a large obstetric clinic and 
even such an estimate would be unreliable with 
respect to the practice of obstetric* In general. 
In The Mayo Clink it was thought advisable 
to use forceps in *69 cases in tho past s year*. 
In some of these, forceps were applied merely 
to Eft the bead over the perine um after epbiotamy 
had been performed. Fistula did not result in 
any of these cas e *. Hysterectomy of various 
types was performed In 1/567 cases In thb same 
period of 1 years, in only one 0 i which a vesico- 
vaginal fistula occurred. Thb incidence probably 
cannot be applied generally however for this 
operations were performed by surgeons wbo spe 
aahie in gynecology 

Of 14 cases of vesicovaginal fistula encountered 
at the clink in 1931 and 193 s the condition had 
followed hysterectomy in 8 cases. Prolonged and 
difficult labor* preceded the appearance of fistula 
in 7 other cases, and In 7 of the remainder there 
was carcinoma of the uterine cervix. One of the 


fistulas followed an attempt at repair of a coo- 
genital anomaly of the base of the bladder and 
urethra, and one followed vaginal cystostomy for 
tuberculous cystitis. 

The ages of these 14 patients varied from 14 
to 76 years, most of them were in the fourth 
to the sixth decades of life, corresponding to the 
child bearing age and to the age at whidi hys- 
terectomy b most often performed. Two of the 
women were not married both of them woe le* 
than 10 years of age when the fistula formed. 

Ordinarily dUgnon* of vesicovaginal fistula b 
easy In addition to the Incontinence, which b 
usually accurately loci Used by the patient, there 
b an ammoniac*! odor sometimes intermittent 
fever haunaturia, and often excoriation erf tho rag 
mucous me mbrane , and sometime* of the 
adjacent skin. When the internal orifice of the 
fistula b high in the base of the bladder there 
may be no leakage of urine for short jieriodi 
white the patient b standing If the fistula U 
small, she may be able to pans ajxiredable 
amounts of urine through the urethra. F.xamina 
dan of the vagina through a speculum b usually 
sufficient, but It occasionally becomes necessary 
to Inject some dye Into tho bladder so as to dis- 
tinguish the vaginal opening definitely When 
the fistula b small. It b best to have a cystoscopk 
examination as well, at which time a thread often 
can be paased through the fistula and left In place 
to serve as a guide to the surgeon. 

Treatment of vesicovaginal fistula In the ab- 
sence of malignancy b usually surgical In a few 
cases, In which the fistula follows delivery, ob- 
servation for as long as 6 months b Justifiable 
provided Improvement b apparent for occasion- 
ally thb type of fistula dcaes spontaneously No 
attempt at closure should be node until complete 
involution of all pelvk organs has ocemred. 
Dentachman recently reported 4 cases in which 
no operative procedure was necessary even 
though the fistulas In 1 of the cases were rather 
extensive when first seen. Malignant growths of 
the uterine cervix which have extended Into the 
base of the bladder and subsequently caused 
sloughing, with conseauent leakage into the 
vagina, are not amenable to surgical treatment- 
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Pioneer work on methods of repair of veffleo- 
ngrnii fistula was done by Sima in the middle 
years of the last century Our method of repair 
whenever possible, is a modification of that pro- 
posed by C. H. Mayo in 1916 and later amplified 
by Judd and by Mayo and Walters. After a thread 
11 passed through the fistula at cystoscopic ex 
mnation, the patient is sent for operation. With 
the patient in the lithotomy position, the thread 
b Utilized to draw a silver wire through the fistula 
to serve as a durable guide during dissection of 
the trad The vagina is incised in the trans- 
verse direction cm each aide of a circular cut about 
the fistula, and the base of the bladder is sepa 
rated from the anterior vaginal wall With the 
wire as a guide, dissection is earned well up to- 
ward the mucosa of the bladder, and a purse 
string suture of No 00, 20-day, chromic catgut 
u placed in the muscular layer The greater part 
of the fistulous tract is excised, and the vaginal 
end of the wire is grasped in a blunt haemostaL 
By making traction on the other end of the wire, 
the stub of the fistula is inverted into the bladder 
and the purses tnng is pulled tight Reinforcing 
Jutures, also of chromic catgut, are placed in the 
longitudinal axis, and the transverse cut in the 
Tiglnal wall is clewed separately, using interrupted 
tutcre* of silkworm gut (Fig 1) When the two 
hues of suture can be separated by normal tissue, 
the chances of permanent closure are good. As 
* final step, a retention catheter is placed in the 
bladder, to be left about 10 days. Some authors 
advise against the use of a catheter, end in cases 
in which the fistnla is in the neck of the bladder 


aod the catheter would be in direct contact with 
the site of closure it would probably be safer to 
keep the bladder from becoming distended by 
careful use of a small glass catheter every 3 hours. 

a few cases m which the vaginal approach is 
^Practicable, either because of the position of 
the fistnla or because the vaginal orifice is so 
°oall that extensive lateral episiotomv would be 

S ’ for exposure, it is advisable to use a 
cal approach. A complete review of the 
<teveIopment application of this operation 
the bibliography has recently been published 
oy Sean, (Rxasianally, when the fistula is high 
^ the vagina small and narrow, intra abdominal 
“T^tion of the base of the bladder from the 
^ closure of the two openings separately, 
^*7 give satisfactory results. 

it may be noted that the suture material used 
JV Ui u entirely of the absorbable variety with 
^exception of the silkworm gut sutures in the 
pj-priil walk Formerly silk wire was used ex 
'.truively for this purpose but we do not consider 


that it has any advantage over the suture ma 
te rials now available. 

The description of the operation makes it seem 
so simple that one might expect uniformly satis- 
factory results, but such is far from the truth 
Repair of the fistula is not effected at the first 
attempt as a rule as was seen in the review of 
cases encountered at the dime in the past two 
years. Of 24 patients who presented themselves 
with vesicovaginal fistulas, the condition of 17 
was considered to be suitable for operation There 
had already been 48 attempts at closure on these 
17 women. While they were under care at the 
clinic, it was necessary to do 23 operations. Four 
of them are not entirely cured as yet, and the end 
result of treatment of 1 other is questionable. 

Usually, if the operation is earned out the first 
time as suggested, and if the fistula is r cent! 
meter or less in diameter good results can be 
expected However the prognosis of any one 
attempt is not good if the field in which one is 
working is mainly scar tissue resulting from 
previous operations. Sometimes it is impossible 
to secure suffident tissue with adequate blood 
supply to allow closure of the defect, and trans- 
plantation of the ureters into the sigmoid be 
comes necessary It is probably wise to trans- 
plant the ureters in two stages, although in 
selected cases Coffey’s technique 2, in which both 
ureters are cathethenxed and transplanted at the 
same time, undoubtedly is highly satisfactory 
(Fig 2) Transplantation has been done in sev 
era! cases, one of which is reported m this paper 
Lower and Phaneuf each have reported recently 
a similar case, in which pregnancy occurred later 
and successful delivery was accomplished by 
cesarean section. 

The use of electrocoagulation has been sug 
geated in recent years, mai nl y by European 
surgeons. Peterson reported 3 cases in this conn 
try in which union was secured by this means 
alone both of the fistulas were small. We have 
hnd no extensive experience with this method, 
but fed that best results are secured from this 
procedure when the fistula is not more than 1 
or 2 milli meters m diameter, and then it should 
only be used in selected cases. 

The 3 cases now to be reported Illustrate dif 
ferent etiologic factor* and methods of treatment 

Case i An unmatried woman, 19 years of set, was 
delivered of a child it fall term. Delivery was difficult 
and the n*e of forceps was necessary Complete laceration 
of the perineal floor resulted, with laceration of the an- 
terior vsHnal wall, and separation a! the symphysis pubis. 
The resultant rectovaginal fistula waa repaired, union of 
«vtn and mucous membrane being secured, but not of the 
muscle Isyexs, to there was Inadequate control of tbs 
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IT*. 1. Technlqoe cf datura of eesicortgloal fatal*, a, Tha fatal* k 
drcumacrfhed, and a wira is ran through Om arathra into the bladder 
and out through tha fatal*- l. The fistulous tract b coned out. ( Any 
area* k ticked - d Ter.koa b made 00 the wira with f creeps. a. The 
porsestrin* tutors in tba bladder b polled tight. A The paraestring b 
tied and tbo bbdder b doted in one dir ect i on - y, Tbe Tajina k doted 
aeparataly 


bowel Th* fatal* Into the bladdtr was later repaired 
(wir tri n es , not m any instance with PiiTTia for are* a 
frw days Who tha wumaa presented herself at tbo 
dune for tha first time, them was a Teshtoraginil fiatola 
tilindluf from tha noaterlor airfare of tha armphyk* 
pobo to the anterior bp erf tha at trine cervix. Toe fktok 
»u hrga mough to admit two fawns, and moat of the 
Tarn a d tbo greatly contracted b lad der was prutrudiug 
through it (Tig j) Thao was no urethra- A lt h o ugh tha 
two atterapti to dote tbo fiatnla that wars made at the 
clinic resulted in nma dhntmition In its dr*, U breame 
appaxrmt that the tbao* rallihl* was Im a ffrirnt to effect 
ekijr* in tha usual manner It was trident, also, that 
t coastract a nrathra probably would ba Impoarfble, and 
that control of the flow of mint would not b* tad no if 
a aretkra could be c nna tractrd- Accordingly the perineum 
was aatrsfactoefly repaired, and then both oreten wera 
tranapiantfd into the aigmoid, according to the method 
of Coflcy The patient was allowed to ritam b o rn e sx 
days after operation and *h« b tarw able to central her 
no ne for as mr«-h as 4 boars durin g tba day and all 
sight. 

Cau A woman, *7 yean of a*w presented beiaeM 
with a large Ttslcovagmal fank. Tnraa year* before, 
following nbtotal hystcrectaay ebewbera far aaraoam 
which had drrtloped la a fibroid tnmor of tha utrrm, abe 
had been treated with rarihm, A aecood appheathm of 
radium to tha nterfna cerri* was followtd by tbe appaar 


anct of a fi a tn la ao large that her referriag physician felt 
that tbe nr eters would hare to b* transplanted- No at 
tempt at repair had bet* made. Whan tbe patient was 
axamined, no leuiueuc* of tbe malignant growth coold 
ba Identified, and it was felt that she iboold not be denied 
tha rhsnra cf repair. It was acccrdtngiy attempted in 
tha eraxeentloosl wmnacT Union was prxanpt and perma- 
nent, and r ec ently tha reported that then b no leafage 
of nil nr. 

Cask j. While a srocaan, 41 years of age, was still in 
tha heap l a l following des t ra el fco ol tha rod* 1 atrium by 
rinc chloride 1 a taiga rekareagioal fatal* d«r el ope d . Ooa 
mouth after her first epe radon an attempt was made to 
repair tha fktak. Thk was rwt entirely mttzsrful, and 
Himfnkhtog amounts of urine coc tinned to drain by eagias 
foe tbe nett S months. When tbe srema* re turn ed to the 
rftelf, cystoacoptc mndnatloo dbdoaed a small oceaiag 
on tha kft side <f tba raghia Repair of tba fatal* was 
acccmplkhed, but aoma erme cewttnoed to drain into tha 
ragfna, and further ermbation rceaa led a acemd fiatnk, 
thk one oa the right tide. Apparently tbe original repm 
had resulted In a bride* cf tkaoe, tearing a fittab 00 each 
kda, tba left largar than tbo right. Tti opening oa tha 
right dd* was rep ai red, and then there waa do leahag* 
of cme. She m k trembled aomewhat by frequency 


arkap n-wWe~»rv* i* ml itSaM*^ 
n aaata ijiibr K*f i * Ew*r* d *apM of 
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Fig. 1. Transplantation of ureter* Into the rectoaigmoVl 
(liter CcBep) 


of urination especially at night, undoubtedly because of 
restricted capacity of the bUdder 

SUXLUARY 

It would seem that vesicovaginal fistulas fol 
losing difficult labor might be allowed a chance 
to heal spontaneously, but the treatment of most 
of these fistulas and of all fistulas which follow 
c P cra tive procedures is primarily surgical. Dis- 
*ection of the tract and inversion of the stump 
into the bladder, with free separation of the base 
°* the bladder from the anterior vaginal wall and 
'^tvidual closure of these two structures give 
the best results. In certain cases in which there 
11 extensive malignancy this procedure is not 
Practicable, and either the fistula must remain, 
^ P°th ureters must be transplanted into the 
“Stnoid. 

review of 17 cases In which operation was 
performed during the last 2 years, revealed com- 



Flg 3 Large vesicovaginal fatal*. The muco** of the 
anterior will of the bladder b »een projecting through 
the fistula, which extends from the symphysis pubis to 
the uterine cervix. There is no urethra. 

plete healing in xa and diminished drainage in 
4 In 1 case statements in the correspondence 
were not sufficiently clear to allow estimation 
of the degree of success. 
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THE HESITATING SURCFON 

O NE of the very bust remarks of Sir 
James Paget to a young associate was 
*1 have no use for the lurgeon with 
a hesitating sphincter— of tbe brain. The 
implication teems to designate a surgeon who 
» afflicted with a mental ten cam us who is 
not quite mrt of himself who is va cilia ting 
both in hi* opinion* and In his action* Such 
a temperament — for after all the manifest* 
tion must be temperamental — does not make 
for dear cut decision or execution nor doe* 
it allow for tbe wide advantages of knowledge 
and training Actual vacillation is a handicap 
to a surgeon otherwise endowed with many 
other excellent qualifications. If however the 
hesitation 1 * due to lack of knowing how all 
praise should be given to a con*dence-*tncken 
cerebral sphincter which may cause Its pos- 
sessor to realise that at time* It takes more 
coc rage to back out than to go ahead 
No surgical procedure should be undertaken 
in the absence of a well planned and thought 
out course of action \ et In many instances, 
the exact condition cannot be determined be 
forehand and even when a working diagnosis 


Is made surprises may be in store for those 
who enter Here Is no place for the hesitating 
surgeon but for tbe surgeon who Is resource- 
ful who can meet situations as they anse 
and whose decisions depend upon ripened ex 
perience Once a line of action Is chosen let 
it go on to completion this Is a good rcsolu 
tion provided it Is founded on recognised 
surgical principles and comports with tbe 
operator'* trained judgment In any event 
the operating surgeon b his own best adviser 
and the solely responsible factor In the scene 
He is moat likely to go wrong when be takes 
some by-stand er i advice. If there is one par 
ticuiar thing to be avoided m the operating 
room It is a prolonged consultation at the 
table over the open wound. It 1* much more 
reprehensible than talking across tbe board 
in a card game 

To condemn hesitation r» not to commend 
mihneae There are surgeons who have a by 
pertrophled audadty a boldness, whkh In it 
self b a useful talent but which carried too 
far leads than to rush in where angels fear 
to tread The proper balance is happily held 
by Guy de Chauliac when be speak* of being 
•bold In those thlngi that are safe fearful m 
those thing* that are dangerous. 

A crude example of the hesitating surgeon 
Is the one who putters around before begin 
ning an operation fusses along over the auto- 
matic detail* daring an operation fondle* the 
parts overmuch, as If to gain *ome unseen 
idea of tbe next step and finally finishes the 
operation with regret pining for tbe very joy 
of continuing There Is no more room left 
for the haxy surgeon than there is for the 
so called brilliant operator Neither can one 
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justly decry deliberation, or taking time to 
consider These are the mainstays of a grace 
full} performed operation But, once having 
deeded upon the procedure all else is to be 
subordinated to its conduct and Its conclu 
son. Unnecessary manipulations are to be 
eschewed as leading to clumsy technique as 
well as being evidence of a hesitating mmd 
A comedj of errors may be worse than a 
tragedy of false motions, but in the end the 
results might be equal Looking on at the 
work of a forthright surgeon master of the 
job and of himself, one is tempted to use this 
paraphrase of an old proverb familiarity 
breeds repose 

To seek for a judicious balance of head and 
bind, to pray both for poise and purpose, to 
itnve to be neither cocksure nor wavering 
neither reckless nor timid — these are the ideal 
ilms of the successful surgeon If he who 
hesitates is lost, he who humes may also fail 
Hubert A- Royster. 

SURGERY IN THE TREATMENT 
OF EPILEPSY 

T HERE are few widespread diseases into 
the management of which surgery has 
not penetrated at one tune or another, 
sometimes brilliantly sometimes blindly and 
followed by disaster, sometimes even mquisi 
hvel} For some time surgery made tentative 
m roads into the treatment of tuberculosis but 
*t present, with the insight that has been 
pmed into the principles of that disease it 
ptayi an important part in the attack on tu 
bcrc ulosis even of the lungs 
A less successful example is that of spastic 
P^ysis which seemed for a time to come 
within the grasp of the surgeon On the basis 
°f a small amount of well conceived but, as it 
proved misleading experimental work, and 
^ cr a few apparent!} successful sympathec 


tonnes a new cure for this disability was pro- 
claimed around the world and thousands of 
sympathetic ganglionatcd chains were sacn 
ficed to easy credulity Now that this wave 
of contagious enthusiasm has receded it be 
comes obvious that the procedure can never 
be more than an afd to physical therapy in 
the treatment of that condition although a 
restricted field has been found in the surgery 
of certain vasospastic conditions (Lenche 
Adson) 

Epilepsy a curse which is as old as the race 
has been overtaken by waves of surgical at 
tack Simple decompressive operations exci 
sions of a normal motor gyrus surgical altera 
tion of venous drainage, cauterisation of fluid 
lakes which passively overla> areas of cerebral 
atrophy , implantation of foreign bodies upon 
the surface of the brain, varying types of cer 
vical sympathectomy , all of these and many 
more such as colectomy have been employed 
in the hope of bringing relief to the epileptics 
whose number on this continent has been esti 
mated by Cobb at half a million 

After these tentative beginnings what is 
the status of surgery today in relation to 
epilepsy? Before an answer can be given to 
this question the “epilepsies” must be sub 
divided somewhat on an etiological basis for 
it is evident that an epileptic seizure is a com 
mon manifestation of many different abnor 
mal conditions which affect the brain 'Epi 
lepsy Hugblings Jackson said ‘ is the name 
for occasional sudden excessive rapid and 
local discharges of grey matter ” It is obvious 
that this discharge may begin in many dif 
ferent parts of the bram even m the cerebral 
autonomic cent era just as in the motor cortex 
so that sweating or sudden rise of blood pres- 
sure mav have a localizing significance on a 
par with twitching of the extremities 

But it is the cause back of that discharge 
of grey matter which is first to be considered 
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If this came be tumor the remedial treatment 
is obviously surgery Even in the absence of 
other signs of brain tumor epileptic seizures 
appearing for the first time in an adult who 
gives no history of trauma may axil be attri 
buted to this diagnosis until it can be dis- 
proved or until some other cause U found 
Trauma may produce In the brain a men 
ingocertbral acntrir which give* rue to epi 
lepsy and which is susceptible to surgical 
attack Such an injury to the brain received 
either at birth or later may often go unsus- 
pected until the appearance of convulsive 
seizures. In many case* thu traumatic lesion 
may prove to be so diffuse as to defy surgical 
intervention from the start In other cases 
however the lesion u found to be so situated 
and to delimited as to render complete radical 
extirpation possible With these cicatrices 
may be grouped abo certain other non trau 
mstrc, focal lesions of the brain 

In the study of such lesions encephalogra 
phy u an Indispensable aid. Such a scar may 
exert a pull upon the whole brain through the 
vaso-astral (vasoghal) framework. It be 
comes evident in the pneumogram that this 
cicatrical pall produces a migration of adja 
cent part* of the ventricle toward the lesion 
Further at operatic® under local anesthesia 
faradlc stimulation of a focal lesion often re- 
produces what u for the patient a typical 
seizure If it be only an aura a sensory phe 
nomenon the patient at once Identifies it If ft 
be a convulsion the succession of movements 
follows his own peculiar pattern 

If finally the patient i history the encephal 
ogram the pattern of the seizures and pier 
haps neurological examination all incriminate 
the same area of the brain then electrical ex 
plontKm is justified If thu exploration is in 
accordance with the rest of the evidence com 
plete radical exdsjon of the foal lesion is the 
rational method of treatment, a treatment 


which has been justified by its practical results. 

But If post traumatic and neoplastic causes 
are excluded we are still faced by an army 
(the majority alas) of epileptics. What of 
them? Encephalography will show some to 
have an unequal atrophy of certain parts of 
the brain Others prresent a diffuse advanced 
cerebral atrophy which may be related either 
tothecauseortotheeffectof thesebrares while 
still other suffereri show no more than the 
slowly progreMlve cerebral atrophy which one 
must admit appears in all of us with advancing 
years. 

For these cases of so called idiopathic 
epilepsy there Is no approved or accepted 
surgical procedure There may never be one 
although recent work on the Innervation of 
the cerebral vessels has opened a new avenue 
for study Contrary to earlier belief cerebral 
vessels are supplied with nerve fibers both 
within the pla and within the brain and fur 
thermo re sympathetic and parasympathetic 
nervous pathways have been traced to them 
capable of producing in the pial vessels at 
least visible constriction or dilatation. 

These changes which may be produced in 
normal animals, though definite are slight In 
degree when compared with the vascular al 
teratioos which are seen in the epileptic brain 
upxra the operating table for associated with, 
and subsequent to epileptic seizures in am- 
adous patients, areas of anzrmla compile te 
arterial compaction, and obvious vascular 
dilatations occur In case* of habitual epOepay 
These changes have never been seen In normal 
patients and cannot be reproduced In the ex 
perimental laboratory 

Physiological instability of the cerebral blood 
vessels aeems to be the abnormal condition 
winch is common to all cases of epilepsy 
The proof of this may be new but the suppod 
tionlsold even anted* ting Hughling* Jack*® 
who said in 1870 Tt Is, I speculate through 
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the arteries that sequence of movements is 
developed, whether these movements be 
spasms passing up the arm and down the leg 
or whether they be orderly sequences of move 
meats in health.” 

But, unfortunately , clinical epilepsy is poasi 
ble In the complete absence of all the sym 
pathetic nerves which enter the cranial cavity 
ra company with the carotid and vertebral 
arteries. Cervico thoracic syunpathectomy is 


therefore not the answer Furthermore, ex 
perimental epilepsy is possible, according to 
unpublished work by Gage after section of 
the cerebral parasympathetic as well as the 
sympathetic nerves Consequently before at 
tempting to treat idiopathic epilepsy, the sur 
geon must await further elucidation of the 
mechanism involved m the discharge, as the 
physician still looks for further relevation of 
its ultimate causes Wildee Pentield 



EARLY AMERICAN MEDICAL SCHOOLS 


TRANSYLVANIA 

DANIEL C. ELKIN 1LD V A.r*, Cxcicli 


T HE struggle for education — apasdoo among 
Scotch-Irrih settler* — wfnt Han d in hang 
with the struggle foe the land in Kentucky 
and the new west. A» early u 1779 we find Joaepn 
Doniphan teaching at Boooesoo rough, and the 
year following John McKinney opened a achool 
at LeringtooJ 

In 1780 the State of Virginia placed eight 
thousand acres of escheated landa of “Kantuckee” 
county into the hands of thirteen trustee* for 
the purpoae of a pnbUc achool or a aeminary of 
learning In 1781 Virginia re-endowed It with 
twelve thousand additional acre* under the name 
of ’Transylvania Seminary In 1785 a begin 
ning of this aeminary was made In a log cabin 
near Danville, and In 1789 It was located In Lex 
ington, a town already showing promise of be- 
coming the metropolis of the Biuegrasi country 
Transylvania Seminary by merging with the 
Kentucky Academy 1 became Transylvania Uni 
▼malty by act of the General Asaembly of Ken- 
tucky in 1798 and the year following its trustee* 


C«in l>m CWtV* m 



Dr. Samuel Bron (From portrait t Frankfort, by 
Jooett) 


Instituted the medical department and appointed 
Dr Samuel Brown as profeaaor of chon is try 
anatomy and surg e ry and Dr Frederick Rldgesy 
as professor of materia medica, midwifery and 
practice of physic. Thus was founded the first 
medical achool west of the Alleghanlet, destined 
because of its faculty its library and the number 
and Influence of its students to play an Important 
rile In the IT tarring ej tit Wat 

The teaching of students was at first by oc 
cadonal lecture* and by apprenticeship to the 
professors, and not until 1817 was the tust stu- 
dent graduated with the doctor of medicine de- 
gree By that time Benjamin Dudley professor 
of anatomy and surgery James Overton, profes- 
sor of theory and practice Daniel Drake pro- 
feasor of materia medica William Richardson, 
professor of obstetrics, and James Blythe, pro- 
testor of chemistry had been added to the staff 
Charles Caldwell became profesaor of physiology 
and the Institutes of Medicine in 1819. 

This was a faculty second to none, the coun- 
try was rapidly growing m population and by 
state and private donations an excellent library 
was added to the achool. So It is small wonder 
that its growth was to rapid that by 1813 there 
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were 200 students and 46 graduates In its 40 
yean of existence Transylvania enrolled 6,456 
medical students and granted its medical degree 
to 1,881, a record unsurpassed by any school. 
The academic department Lept pace with the 
medical school, and in 1823 when Jefferson Davis 
wu a student, it had the largest student body in 
America, and its courses were as advanced as 
those of Yak or Harvard 
The faculty was widely known because of the 
numerous publications of its members in medical 
ind scientific Journals. Samuel Brown was among 
the first to accept Jenner’s ideas for as early as 
1802 he had vaccinated over five hundred people 
with cowpox. Aside from his work in medicine, 
he was a leading geologist and published numer 
ous articles m Silliman s Journal and the 4 men 
cob Philosophical Transactions 
Perhaps more widely known was Brown s sue 
ceasor, Benjamin W Dudley He obtained his 
medical degree at the University of Pennsylvania 
m 1806 and studied in Europe until 1814 when 
he settled m Lexington. While abroad he be- 
came a member of the Royal College of Surgeons. 
He was professor of anatomy and surgery at 
Transylvania until 1850 He excelled aa a Uthot 
wrust, having performed the operation two hun 
dred and twenty five times with a mortality of 
less than 2 per cent He insisted on the use of 
ivdaf water in his operations. He wrote vo- 
luminously for the Transyhama Journal 0/ Mali 
publishing a paper on skull fractures as a 
c*use of epilepsy with five successful trephines 
for the condition He was probably the tint sur 
in the United States to perform this opera 

uoo. 

A picturesque character and a vital part of the 
school was Charles CaldwelL Brilliant, polished 
sequent, but vain and egotistical, he had won a 
place on the faculty of his Alma Mater the 
University of Pennsylvania. But his stay there 
short hied, for he fell into disrepute with 
fnend and teacher, Benjamin Rush Finding 
i University of Pennsylvania closed 

J° he turned to Transylvania, where he 
^ught the Institutes of Medicine from 1814 to 
1 ®37 To Caldwell, more than anyone else, must 
K° the credit for the medical library, the school s 
fJ Mt jaluable adjunct, and now a notable collec 
uoo of incunabula and classic first editions With 
pM'f 00 wcured from the Kentucky legislature 
^Wwell vidted Paris in 1820 for the purpose of 
P^hailng books. He wntea in his biography' 
813 purchased at reduced prices no m 
^“derable number of the choicest works of the 
of media ne from Hippocrates to the 
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revival of letters. Works which in no other way 
and perhaps at no other time could have been 
collected so readily and certainly on terms so 
favorable. ' Again In 1839 Dr Robert Peter 
the professor of chemistry spent In London and 
Pans Si 1 /xx) for books and apparatus. 

Of equal influence among the early teachers 
was Daniel Drake, who became professor of 
materia medica m 1817, but left Lexington the 
following year to found the Medical College of 
Ohio at Cincinnati. Due to dissensions in the 
faculty there he resumed his chjur at Transyl- 
vania and became Dean of the Faculty until 1827 
when he left again to occupy a similar chair at 
Jefferson He was a prolific writer being editor 
of the H estem Journal of the Medical and Physical 
Sciences and the author of a two volume medical 
treatise. He had a great Influence on medical 
education always insisting upon raising the stand 
arils for graduation. 

Charles Wilkins Short, because of excellence 
and originality of his botanical collections (Skortia 
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Galaafoiia l nicana Skorta Asia- Sktrili) 
brought time and inflocucc to the school, u did 
Elisha Bartlett that peripatetic physician who 
held professional chain at one time or another 
In the Berkshire Medical Institute Dartmouth 
Transylvania, Maryland \ ermont and the Col- 
lege of Physicians and Surgeons In New York. 

The decline o i Transylvania and its final dis- 
solution was due largely to a shifting population 
for Islington without railroad or water trans- 
porta lion was rapidly gidng way to Louisville, 
on the Ohio, ai a metropolis. Nor could Trarayl- 
\'*nia compete with the rival school* at Lorfi*- 
viile and Cincinnati with their greater cfinkal 
1 ndli t lea 


By the year 1850 the number of students had 
decreased to fifty and In that year Ben jam in 
Dudley Its moat famous teacher retired. Dis- 
sensions in the facult) took some of its best mem- 
ber* to the Louisville Medical Institute. Not 
withstanding the efforts of zealous Trustees, not 
withstanding the diligence of an able Faculty 
the clssaes steadily decreased from year to year 
untlL in 1857 with only nine graduates, the 
Faculty In despair disbanded, and the time 
honored Medical Department 0/ Transylvania 
University was no more.” 

The author setnom Vilfr* kts todrbtedaew t* "TW His- 
tory ot the ilfdirsl Department ot Traoayl v *nk, by 
D Robert Ptirr Filsoo Gab PubOcatioo, 1905. 



THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


T HE book. 1 by Kenneth hi Walker entitled The 
Enlarged Prostate and Prestalk Obstruction la 
a con cue, modern conception of prostatism 
The book his been revised because of the recent ad 
vtcce* fa the treatment of prostatism by transure 
thnj methods. Chances fa the prostate and the 
proatitk ace are likened to the climacteric of females. 

Although cystoscopy u the best method of exact 
dugnosis of bladder neck obstruction it should not 
always be done because of old age. large residual 
wines, and general poor risk. The chapter on 
icnertl treatment of the prostatic is to be highly 
commended. 

The author prefers suprapubic prostatectomy be- 
came perineal dissection endangers the rectum and 
offers poor exposure of the vesical neck. Freyer’a 
technique of a suprapubic prostatectomy ia de- 
scribed. Gas and oxygen or sacral amesthesta 
Jhouid be used. Spinal antithesis is particularly 
cable to Invite thrombosis. 

True contracture of the vesical neck or prostatic 
bar are termed dyscctasia of the bladder neck 
Transurethral resection ft reserved for cases In 
which the amount of prostatic enlargement is small 
ot the removal of the prostate gland is contra 
indicated or there is carcinomatous obstruction of 
the vesical neck. 

It Is emphasised that carcinoma of the prostate 
pmd is not uncommon this entity iboula be ex 
aaded fa all men over 50 years of age. who have 
difficulty fa urination The value of radium fa the 
treatment of prostatic cancer cannot bo exactly 
£ vaJoated- It fs known that the X ray will alleviate 
P>fa fa some cases Cystotomy gives the best relief 
faro obstruction and its concomitant painful cyiti 
faftransurethril resection is used by moat workers. 

The chances of the prostatic patient fa recovering 
faro the operation is something more than 90 per 
rest and the probability of continued life fa entire 
srofort Is over 70 per cent. 

Walkeri 9 work fs considered an excellent treatise 
00 prostatism Hasst Ccxvxi. 

T HR EE lectures given by Dr Cannon under the 
*ifsp?oes of the Beaumont Foundation of the 
^»yne County Medical Society Detroit, Michigan 
“**5 been gathered together fa a single volume. 1 
hi u ivriomtK (Wnram IrCn- 

r JUCJ MJS B.C «!. Uwfoa: Oxford tW- 

**u- 

M ttmir Emnwi or Buruoxx** i nnii om Aixnm 
BtiCKwr* FrowAmM laTTuxi*. By W. B. Curai. 
U-B. DftnWt Ux JoonMJot tin Mdl i u Stitt tlrdkji 


One of the lectures fs on Thirst and Hunger/ 
another on The Important Relations of Digestion 
and Health and another on Digestive Disturb- 
ances Produced by Pain and Emotional Exdte 
ment. The lectures consist of a delightful and 
authoritative presentation of pertinent subject 
matter of use m the every day practice of methane 
and surgery 

'~PHE subject of cm boh has been reviewed bj Frey 
fa a very thorough manner In thu monograph 1 of 
nearly ico pages, no has presented a graphic and 
exhaustive description of the pathogenesis of throm 
basis and embolism. The German literature baa 
been thoroughly reviewed and there U a well classl 
fied bibliography appended to the work 

Blood fat air and foreign body emboh are dis- 
cussed fa considerable detail The dJnIcal side of the 
subject has been covered fully but succinctly About 
30 page* trejnven over to the subject of pulmonary 
embolism TTiia part of the work Is well Illustrated 
and well organised. 

The monograph U written fa a style which will 
Interest the student and dlnidan rather than the 
research worker fa this field. Very little space is 
given to the question of physical chemistry with 
which this subject is now su Hosed. 

The diction and sentence structure Is sufficiently 
simple and ludd to enable those not expert fa Ger 
man translation to follow the text with ease and 
profit. 

The monograph is well illustrated and there are a 
number of very interesting and instructive tables 
contained fa the work Rayuosd W McNjbaly 


T HE section on tuberculosis of the female genitalia 
fa Veit s Bandbuek d*r Gyneukologn* is written by 
Heynetnann who diacuases at length all phases of 
this disease The author is definitely agafajt active 
surgical therapy Is convinced that surgery Is paasjf 
and discusses fa detail all forms of light and roent 
gen therapy k et the reader looks fa vain for any 
mention of oxygen pneumoperitoneum either for 
diagnosis or therapy The discussion of climate and 
altitude fs of Interest, even though the American 
reader most disagree with the author's conclusions 
The section on diseases of the pelvic connective 
tissue by Freund is outstanding It is simply and 


• Dt* Enow. By Dr fif*rd Fwr Letprfr On** TUew, >9H- 
Vtrr'x IIa-owpc* m Onurtococn. Mt»l for W W 

vOLp*rt r.— OrmiUJt bcrkaloM rrulMln -Vi 
BKlalMqniba EdrtM hr *. Fwwi. Th. H«7»raM O 
Uueuadcr J f B»T 6)1- 
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clearly written be* uti fully Ilhatr* ted, and fa * com 
plate monograph cm the subject. Raise A. Rn»- 

A CUTE and chronic infection* of the ferrule geni 
taHa uc discu ss e d In part t of volume rill 
of \ dt »* system on gynecology Tht author fa 
Bucura of \ f khii* who t» well known for hfa earlier 
writing* on thfa subject. With th* exception of 
panonface* and tubsrculosfa, *D infection* are crm 
•idereri, including tht onccerunoc types of Infections 
sucb it typhoid, diphtheria, Influenza, tetanus, 
actlnomycoafa. ecthlaococcni, etc. 

It fa desirable of ctmrae, to include all type* of 
infectioc* in a complete monograph such ai this, 
but a great deal of time, effort, and erpease could 
have been aaved by the omfaaiao of tbe long and 
detailed account* of the various bacteria and para 
rite* which produce the»e diseases. After all thfa fa 
a atudy primarily of gynecology and not of bac 
teriology or parasitology 

Tbe discussion of tbe rcti culp-cndothellal ay it cm 
1* eipedaDy praiseworthy *1 fa the aectlon on 
haematology The bibliography fa a* usual , molt 
complete. Thla volume fa excellently HI nitrated 
and stand* out In this respect with other volume* of 
thfa aerie* which have been previomly reviewed. It 
will prove to be an excellent reference work. 

Lam A Rm. 


r ' fa lurdy a valuable contribution to tbe literature 
of radiation therapy to hare In thfa dark volume 5 
by Holthueen a presentation of the historical, phyal- 
cal and biological foundalioni for accurate dosage 
■ m Ovirrocoan W w Itarti 

- •-«-*— 0^0- 

Oriaaui' rv» Faun m Xocb-tw-ttt, ult 
C cnin w na Po m u n tu l w a? fpot Dr me4 U ItoT- 

yw M . ■ atkWil w Dr Mad. K vnaa l i * t Gao <z 


meaaarement In radLatxm therapy with chapter* on 
the practical application* and detcrminationi of nufl- 
atloo dosage*. It would be a rcvciiticm to the aver 
ace phvtkfan to have the opportunity of turning 
through the page* of thfa work to fain tome iBght 
appreciation of the fact that roentgen and radium 
do*age measurement* are very complicated, req eir 
Ing much time devoted to »tudy and practice in the 
varfoTii method* a valla hie, and pro fid hi cy in at 
least one of the method*. To tbe physician dealing 
with practical radiation therapy thfa work afford* a 
mine of information of a very precise character deal- 
ing with the various problem* of dosage determina- 
tion. Juu T CiH- 

npHt book by Hewer and Sandef* fa primarily an 
I outline of information concerning the nerve** 
*y*lem of man. It fa neither a textbook of nnro- 
anatorny nor 00* of neurophysiology Although the 
histological rtructure of nerrcmi tfasue* doe* recti re 
some attention, the book takes as It* scope pri- 
marily tbe fiber tract* and functional neurological 
concept*. It contain* a great many facts not found 
in any otber single boos the*e are pr esen ted in 
abridged form. Since most of the subject matter fa 
presented In table*, outlines, and note* which do do( 
make economical use of page space the tire of the 
volume belie* the amount of materia] It coo tains. 
Die authors have indulged in extravagant use of 
simplified colored diagrams of conduction pathatys 
tbe*e occupy unnumbered inserted page*. An appen- 
dix of technical methods and an index are to be 
found at tbe end of the volume. A few references to 
tbe hterature appear at the ends of chapter*. 

WmnxF Wnnxx 
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CORRESPONDENCE 

A PLEA FOR PROPHYLACTIC INTER Prophylactic Intervention in the Second Stage of 
VENTION IN THE SECOND STAGE OF Labor by Dr James Robert Goodalt, a typofrapkl- 
LABOR — A Correction cal error was made fn Hating tbe ckjsagc of infnnifla. 

In th, lUj „u, too, of SraontY arKxcouxrr Inlh»I3 rickt colon™, w BSj, the do«e 
a*td 0**i tiara, In tbe article entitled A Plea for be 0.5 cubic centimeter. 
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PRELIMINARY PROGRAM FOR THE CLINICAL CONGRESS IN BOSTON 


T HE twenty fourth annual Clinical Congress 
of the American College of Surgeons will be 
held in Boston October 15-19 1934 The 
mrjeons of that great medical center ha\e organ- 
ised under the leadership of a strong and rep re 
tentative committee planning to provide for the 
Fellows of the College and their guests a program 
of surgical clinics and demonstrations that will 
present a most complete showing of their clinical 
activities in all departments of surgery The 
Committee on Arrangements has been assured of 
the hearty co-operation of the clinicians at the 
medical schools and more than thirty hospitals 
that wiB participate in the clinical program 
In the following pages there is published a pre 
™dnan program of climes and demonstrations 
u prepared by the Committee on Arrangements 
"should be noted that operative climes and 
demonstrations in the hospftals are scheduled /or 
the afternoon of Monday, October 15 beginning 
** 3 0 dock, and for the mornings and afternoons 
™ each of the four following days. The schedules 
*ppeanng herewith are to be revised and ampli 
ned as the work of the program committee pro- 
Srcsei during the intervening months. All 
apartments <3 surgery will be represented in the 
i* 0 ? 1 * 01 — general surgery, gyneixdogy and ob- 
rtetnea, urology orthopedics, neurosurgery and 
of the eye, ear nose and throat 
/ features of the clinical program indude 

UJ Demonstrations of modern methods in the 
“fabnent of fractures (2) cancer clinics demon 
wrating the treatment of cancer by surgery, rn 
and \ ray , (3) clinics in traumatic surgery 
ora tra ting methods of rehabilitation of ra~ 
parents by surgery and physiotherapy 
Le following hospitals and schools will partid 
^•Jthe cluneal program 
, Irtael Evangeline Booth Maternity, Bos- 
Boston Dispensary Boston Lying In 


Peter Bent Bngham Robert B Brigham Cam 
bridge Cambridge City Carney Chelsea Chil 
dren a, Faulkner, Free Hospital for Women Hun 
tington Memorial Lakeville Sanatorium Long 
I slan d Malden Massachusetts Eye and Ear In 
firm ary Massachusetts General Massachusetts 
Memorial Massachusetts Women s New England 
Baptist, New England Deaconess, New England 
Hospital for Women and Children Newton Pal 
mer Memorial Peabody Home Pondville SL 
Elizabeth 5 State Prison Colony Symmes Arhng 
ton and Waltham hospitals Boston University 
Harvard University and Tufts College medical 
schools. 

A teotatn e outline of the programs for a senes 
of five evening sessions as prepared by the Central 
Executive Committee will be found in the follow 
ing pages. The first formal session of the Con 
gross die presidential meeting on Monday eve 
ning will be held in Symphony Hall at which the 
president-elect. Dr Robert B Greenough, of 
Boston will deliver his inaugural address. On 
that occasion a number of distinguished surgeons 
from abroad who will be in attendance at the 
Clinical Congress will be introduced. A feature of 
the evening will be the John B Murphy oration in 
surgery bv Dr Donald C Balfour Sessions on 
Tuesday Wednesday and Thursday evenings will 
be held in the ballroom of the Copley Plaza at 
which a number of eminent surgeons of the United 
States and Canada together with visiting sur 
geo ns from foreign countries will present papers 
dealing with surgical subjects of timely impor 
tance. The annual Convocation of the College 
will be held on Friday evening in Symphony Hail 
at which the 1033 class of candidates will be re 
craved into Fellowship in the College 

Special features of this year’s Clinical Congress 
will include (1) A symposium on cancer under 
the auspices of the College Committee on the 
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Treatment of Malignant Diseases on Wednesday 
afternoon at winch further reports by d (moans 
from various parts of the country will present 
additional statistics 00 the cure of cancer The 
program will indude a series of pa pm 00 the 
treatment of cancer descriptive of modem 
methods of treatment and the organisation 
and administration of cancer dinks, (a) A con- 
ference on fractures arranged by the College 
Committee on the Treatment of Fractures on 
Tnesday afternoon- (1) A ccmference under the 
auspices of the Board of Industrial and Trau- 
matic Surgery on Friday afternoon. 

On Tburscky at 3 to pun. fallowing the ann ual 
meeting in the ballroom of the Copley Plaza 
Hotel a synrpoifura on 'Diseases of the (Esoph- 
agus" wifi be presented, as follow*. 

An X riT Study on Lakes of the (Esophagus (statistical 
• tody with Untera tMf dnocxstrstkad A S. 
HacMiliaw 

Iafectwn of tbe (Esophagus In Acuta mod Chrook Diseaw 
Ktbroajs of tbe Tcrrnbji Portico cf the (Taophagus 
^Cardiospasm) Etiology and Treatment. Hawn P 

Tbe Surgical Approach to th* (Eaophages. Edwajld D 
Caeacsnu. 

A program of opbthahnologicfll and otolaryngo- 
logic*! dam es and demonstrations at titf hospitals 
and medical schools as prepared by the committee 
In charge of the section on surgery of the eye, ear. 
noee and throat appears In the preliminary dull cal 
program- In addition, the committee has pee 
parol programs for a series of four stations on 
Tnesday Wednesday Thursday and Friday after 
doom in John Hancock Hah, located on St James 
Avenue midway between the Sutler and Coplej 
Plaza Hotels- Distinguished specialists in these 
branches of surgery wfU present and discuss paper* 
00 subjects of timdy interest 

Ether Day wfl] be celebrated at the Massachu- 
setts General Hospital on Tuesday with special 
exercises at 4 pun. m the done room of the old 
bull ding of the hospital where ether was first 
adminis tered for the production of surgical ana- 
thesis on October 16 1846. 

Dating the Congress surgical motion picture 
films, both sound and iflemt, will be exhibited 
dally m the Georgian Room at the Static Hotel. 
The showing of films demonstrating rllronl fea 
tores of Interest has met with popular acceptance 
In recent year*. Many new films will be shown 
at this Congress. 

The annual hospital conference will open the 
Congress with a session In the ballroom of the 
Copley Plaza Hotel it 10 o clock on Monday 
morning An interesting program of papers, 
round table conferences and practical demon- 


strati ons dealing with problems related to hospital 
efficiency Is bang prepared for session* to be hckl 
on Monday Tuesday. 1 \ ednesday and Thursday 
rooming* in tbe ballroom of tbe Copley Plaza 
Hotel, with afternoon sesaram at several of tbe 
hospitals- A greatly Increased Interest on the 
part of surgeons In both the administrative and 
scientific phases of hospital week has been evi- 
denced in recent year* and the program for this 
year’s conference will be unique in providing for 
discussions of subjects of interest to the three 
major hospital groups — medic*!, surgical and ad- 
ministrative. The College alma to make this 
year's program of wide interest and practical 
character through a careful selection of subjects 
to be presented and discussed by surgeons and 
hospital executives, particular emphasis bang 
directed toward professional standards and the 
vital problems related to medical economic*. 

Headquarter* for the Congress will be estab- 
lished at the Statier and Copley Plaza Hotels. 
At the former the grand ballroom and adjacent 
assembly room, together with other large roams 
on the mezzanine floor have been reserved for 
registration and dink ticket bureaus, bolktin 
boards, exhibits, executive offices, etc while the 
ballroom at the Copley- Plaza will be utilized far 
the evening sdentific meetings, hospital confer 
races and other large gatherings. 

The Technical Exhibition will be located in tbe 
ballroom and adjoining assembly room at tbe 
Sutler Hotel The registration and clink ticket 
desk, together with the Information bureau will 
be located in these roams in which will also be 
found the bulletin boards on which the daily 
cflnlnl programs wrfll be posted each afternoon. 
The l eading manufacturers of surgi cal Instru- 
ments, Y ray apparatus, operating room lights, 
hospital apparatus and supplies of all kinds, nga 
tnres, dressings, pharmaceuticals and publisher* 
of medical book* wfll be represented In this ex 
hlbition. 

In addition to the two headquarters hotels, the 
Sutler and Copley Plaza, there are a number of 
fint-daaa hotels within walking distance of head- 
quarters. Among the hotdi rerommended Irathe 

Committee on Arrangements are the following 
Bellevue Bradford, Brunswick, Buckminster 
Grayiyn, Km more, Lenox Manger Parker 
House Puritan, Rita Carl ton, Shaw ten, Tc*J- 
rmine, Victoria and U eatminater While there ft® 
ample hot*! fsHtirlrm and there should be no 
culty In securing first-class accommodations, it" 
advisable for tbose who expect to attend tee 
Clinical Congress to reserve their accommodaboos 
as far In advance as possible. 
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We are assured that the railways of the United 
Stiles and Canada will grant low rates for the 
Gmical Congress in Boston. Applications for re 
ductd ftret for this meeting are now pending 
before the various railway traffic associations. 

ADVANCE REGISTRATION 
The hospitals and medical schools of Boston 
afford accommodations for a large number of 
voftmg surgeons, but to insure against overcrowd 
mg, attendance at the Congress will be limited to 
1 number that can be com for tab! j accommodated 
at the chiua— the limit of attendance being based 
upon the result of a survey of the amphitheaters, 
operating rooms, and laboratories of tne hospitals 
lid medical schools to determine their capacity for 
visitors. It is expected, therefore, that those sur 

C s who wish to attend the Clinical Congress In 
on will register in advance. 


Admittance to all clinics and demonstrations 
will be controlled by means of special clinic tickets, 
which plan provides an efficient means for the dis- 
tribution of the visiting surgeons among the 
several clinics and insures against overcrowding 
as the number of tickets issued for any clink will 
be limited to the capacity of the room in which 
that clinic will be given. 

A registration fee of $5 00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters This card which is 
non transferable, must be presented in order to 
secure clinic tickets and admission to the evening 
meetings. 


COMMITTEE ON ARRANGEMENTS 


axicunvx coiaorm 

Arthur TV Allen Onlnniri Robert B Greekouch 
M Daland Secretary Fimnuct C Iavtao 
Arrxuvji* S Beoo Fixd B Lund 

Honcc Botnet Richard a Millib 

David Cravu Frant Oar* 

FatniRtc J Cotton George L. Totey 


BOTTTAL AND SCHOOL lmamATOLI 


to - utontL . Atwood 
Hiiold L. Babcoct 
D irwa: a Bigelow 
Walter Bowraj 
Whuau EL Browne 
J uaiAlD Cai txl l 
B zaar D Chadwick 
“Ward D Churchill 
Howard Cum 
tT?, riT Cochrane 
e. Granvtxae Crartxj 
f^mCCran 
UNCOlNDWM 
Hn«*TF Dat 
Adocstti W Dudley 
C. Ecm* 

P'TTD ElM.tr T 

J«teFjia 
“F® Frranrr 
ftranxu Gallaqher 
5 - Vuinrt Gallhpz 

^«RT a GERMAIN 

iiAQn -‘ I L Gregsrson 


Otto J Hermann 
Gxoroe W Holues 
Gilbert Horiax 
Henry T H u t chins 
Charles L Johnson 
Stephen Tone* 

Gioige F Keenan 
William E. Ladd 
Frame a Lakey 
Walter B Lancaster 
Harry J Lee 
Edward D Leonard 
Halsey B. Looer 
Moses a Lurie 
Francis X Mahoney 
Patrice J Mahoney 
Henry C. Marble 
Leland S. SfcKrmJCE 
Toe V Maos 
Charles G Muon 
William J AIdcter 
Gordon Morjuson 
Harris P Mosher 


Dwight O'Hara 
Robert B Osoood 
Alonzo K. Paine 
Fbani A. Pemberton 
Loutr E. Phakeup 
William CL Quinbt 
Lyman Richards 
Geace E. Rochtord 
Horatio Rogers 
Charles L. Scudder 
William M. Shrdden 
Channino C. SntMow* 
M N Surra Petzrien 


Joseph Slant on 
A. W arren Stxatm* 
Horace P Steven* 
Loaino T Swum 
Channiko Swan 
Theoocoe L. Terry 

L Herbert Waite 
vino J Walter 
Shields Watte* 
Ralph W idow 
Charles F WniricY 
Philip D Wilson 
Edward L. Young, Jr. 


*UB-coMurrm» 

Clinic*! Program — R ichard H Miller Chairman 
Horatio Rogers, Secretary 

Scientific ExhiMt* — R obert B Gretnocoh, Chairman 
Channwo C. Sdocto, Secretary 
Harvard Medical School Program — D avid Cileiyer, 
Chairman Maono* I Gteoerson Secretary 
Pu b lid ty — Fi u > tjlicx J Corrov ChairmAn Gordon 
Morrison Secretary 

Entertainment of Foreign Goesta—HoaACi Btnhet Chair 
min Wiluam M Sheddew Secretary 
Public ifeetine — A lexander Belo Chairman Dwtoht 
OHAJuTSHmetaiy 

Clinical BoHedo— F rane Ober, C hair m an 
Ophthalmology and Otolaryngology — G eorge Tobey 
nufmnn Lyman Rtchard*, Secretam Otoiuyn' 
gDiocy; Theodorx L. Terry Secretary Ophthalmol 

°cr 
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OPHTHALMOLOG\ AND OTOLARYNGOLOGY — SCIENTIFIC SESSIONS 


Taair? — J»in fftmctdl Z 7 W 7 1 — OpMUImtUfj 

Jotrx ll Wmium, New \ ort Pl**tjc ophthalmic 
snrgety 

JosuS r*HBCs wai-D Baltimore. Slit lamp ophthalmos- 
copy 

Cuioti Kr*a, GncfametL TubeTtnlm In the treatment 
of ocnlir tuberraJoak. 

n n ncttM flt/l • — Ot*krjnflfj 

Thomas E Caw®* Demer Congenital deformltlet of 
the face ud oecfc. Dtmja^co opened by \ IL 
Ka/amjiak. 

Loon IL Curt. Philadelphia reronl endoacopy in 
ototaryngologlcil practice 

SAJftm J Crowe, IlihinBn: Meniere > symptom com- 
plex Dwamwc opened by Pmu* Miltiex. 

John R P or New hark Acute Infection* of tbt middle 
ear Led mastoid. 

O- J*»o-r Drco't, Kum City A departure In the mimge- 
ment of acute maatord <ft»e«ae oe the adrxntaga of 
comerntlv* treatment b irate martotd dome. 
Dt*eu**ion opened by Lima* R*ar\«r» 

(jiflltoc II Covra, Philadelphia Diagnoki of cbroclc 
bfectic* of the toufh b relation to tadkwtloei for 
operation in auwi of chronic food Infection 

William \ lln-Lor Ckvekwd Preaent *tatm of wfec 
tioa of the apper respiratory tract b Ita rebtloc to 
focil infect** rHanrnlon opened by IL VloniAlB 
Nmh 

Edwaud ZncrLMA-r, San T'nndaco Tb* clinical ind 
•otgkxl rijmbanee of the cooportect celbk char 
aetcrkoci of the temporal bone bawd upon aerie* 
rrf loo cadi er and antopay obacn lion*, lan (era 
ilide dcmooatratioe- 


Tkxrtity—Jtlm II nt*dt II tB *— 0/i tUmlff} 

Ltriwoi C fim, Philadelphia ITow to treat <fi*t»rb 
meet of binocular \ kiou by eacrdaea, the ate cf tha 
iteieoacupe b the treatment of betrrephark and 
beterotrupia. 

Cuirom B haihi, Lo* Vngek*. The *etrjkal treat 
oent of aeparated retina. 

C. N Stwatt ilhmeapoll* The cataract opera tkn, 
Aa/Zreaw CtfUy-Plrzt lIMd—330 

An Vray Study on Leake* of the (Eaopbarni (itathtkal 
rtndy ahh lantern tiak*) A. S. lIicMtLLtx. 

Infection of the <X*onhajo* Iq Acuta and Chronic Dketae 
Hbroai* of the Terminal Portion of tha dacphija* 
(Cardloapasm) Etiology and TrtatmeoL Emu P 
iloanra. 

The Surgi cal Approach to the lEaopbagu*. Edwud D 
Chuxodu. 

Frilty — Jtin Iltmaci lit/! 1 — Okfarjrajafegy 

Samuel J Korrair Newport Rccentde*,elopme*t,b 
the diagnoak of menbgltl*. 

W rU-» P CwturrOT, Newark, N J Menlarht* — rrwltaf 
dwraae of the petroc* *pux and iphenoUaJ bad*. 

Mafti* F Jam*, New lock. Pi Lb war* of i]j*r»ch t 
the petrooa pyramid. Dtacttadoo by EUxit P CawiiL. 

William Mrroccrri dncbmti When and bow uall 
Daaat liaui Inflammation be treated ncnaurglcaJly? 

Edwaid C. Siwxll, San Frandacn. Opeeathe treatment 
of abuaftk, external pproach. Dortredcn opened br 
CkaklcsT Poitux 

GtniXL Tccxm, PhUadelptla. Cancer cf the laryne 

IItxkt B Owro’t, Neaarh N T Cancer erf the kryngn- 
pharyne. Diaraiaic* opened by LtRor A. Sew UL. 


SCIENTIFIC EXHIBITS 


AT JIEIDQUYSTERS, STATIXR HOTEL 
raACTuan Dernomtratiu metboda of treatbw fracture*, 
inder the aonkcei orf tha New England Fracture 
Committee of the Arnertcan CoOrgi of Surgeona. 
Plaiti Srxor it An nhlhrft of oodeh, photo*rrapba and 
dlajoarra, lHuHratb* tha cbffereut metbodi employed 
In plastic *urprry and the reaulta 
Tiaouatic Sett uy Dkgrama, photograph* od chart*. 
OuTJoennc 5ok.eit An atairft of iplint* and other 
forma of orthepedte apjiaratiw, tcajether alth chart* 
and pbotogr auLa 

W ill \CIU11 1 1 1 DteAlTMEMT or Puiltc Si u.th. An 
ethWt flloatratlnic the actbrltle* of thh department 
C-ANcn Aa exkflrft from the Palmer Uemorial Hospital. 
Cotlb P Huntington Memorial Ho^rftal and the 
PnodnQe State Cancer Iloapftal Lantern liidea, 
charta arid photograph* Dhirtratlag eanerr of tha 
eariooi (arana of tne body the ebagnoak and the re- 
mit* obtained by dUTarent forma of treatment Alao. 
an eihfb ft of meefcnen# of cancer from many parti of 
tha body 

Qrwni iLMOUWr Chart* and photogra^w HlaatriiiiMt 
mrianotic aarcuma and other condition* of the eye 
P tTWOLOOT The ^>ecimen* reunrred at operatloQ* from 
the rarfcw* ho^rftal* b the morally b* erfkctcd 
aad placed 00 eahlbltkm b artihaillT cooled »bow- 
caac* la the afternoon, b room adjoining Lb* Geor- 


gfan Room Af yp nt theaeapecimea* wfflbedemrw- 
gtratrd b tie Georgian Room by * projectnaccpe tb* 
t ni cToaco p fc aeetlows »ho*n aad the cue* dtm***d- 


AT HOSPITALS AND MEDICAL INSnTDTIOVS 
HvavAio DrmL Scwool Vn oMbit orf mokk, photo- 
graph* nd diagram* thembg tha rettnratk* « « 
teniiTt defect* and deformities of the lace and Jt 1 
by plastic ■orgeiy and dental pcoathrti*, betodmg 

caae* of »oidjer» aocaded In the world war 
Hoarot MrcrrAL Ljii \it Exhibit of hhtnricalbooLioo 

lurgery and anatomy and *UTg*cal medih Hktorlca l 
pageant dhretratlag the deielopraent rrf WFT 
W ednewUr October 17 J°feL » 
preaented by tb* .taken of Tofl* College Medical 
School under the efarretke <rf Prefeaaoe D 
ErMUdon of mod* of art bw Maidm»ett»,F*r & ' 
dan* under awpfcea erf tha FVyafcjan* Art SocktT. 
If MA MjijuiLri* Gnwnti I [oanTAL. An exhWt m to# 
Ether Dom* relatfre to tha first pebbe demc—traboa 
of ether anwatheka Sboabgof awxfag r*clwff 
rim Public Demo**™** of Lther AnwtlhcWa^ _ 
ilAMAan 7 *LTT» CMAartABLi Err awd F tx Itnur ^ 

Atatomical^iecfaieiaandcracphageal 

Hr, run llrwcu Scnooi. Warren MortmAo*^ 

anatoencal **dmerM p-tholocr pathological ^ 
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PRELIMINARY PROGRAM FOR EVENING MEETINGS 

Presidential Meeting — Monday — October 15 815 pm. 

Addrcu of Welcome Arthur W Allen MD Boston Chairman Committee on Arrangements 
Introduction of Foreign Guest* Franklin H Martin M D Chicago Director General 
Addrtu of Ret iri ng President William D Haggard M D Nashville, Tenn 
Inauguration of Officer* 

Inaugural Address Robert B Greenqugh M D Boston 

John B Murphy Oration in Surgery Donald C Baleoub, M D Rochester Minn. 

Tuesday — October 16 815pm 

living Graft* of Thyroid and Parathyroid Gland*. Harvey B Stove M D., Baltimore with the collabo- 
ration of James C 0 wings MJD and George 0 Guy M D Baltimore 
Endocrinology Eim. Novae, M D Baltimore 


Wednesday — October 17 8x5pm 
Symposium on Congenital Deformities 

Hydrocephalus and Spina Bifida. Wilder Penttelo M D Montreal 

Congenital Deformities of the Genito-Urlnary Tract Herman C Buicpub M D Rochester Minn 
Sterility nth b pedal Reference to Surgical Possibilities. Bethel Solomons MD,F R.C PJ Dublin 
Ireland 

Divertlculosi* and Diverticulitis. Irvin Abell, M D Louisville 


Thursday — October 18 8.15 p vt 
Symposium on Treatment of Infections 

Infections of Clean Operative W ounds. Frank L. Melenty M D New \ ork 
Infections of the lap and Face. Frederick A Colli*, M D Ann Arbor Mich 
Phagedenic Ulcer Emile Holman MJD San Francisco 

The Repair of Defect* Resulting from Full Thlcines* Lot* of SHn from Bum*. Jameb B Brown 
M D St. Louis 


Convocation — Friday — October ig 815pm 

Invocation 

Presentation of Candidates for Fellowship Franklin IL Martin M D Chicago Director-General 

Conferring of Fellowships. The President 

Conferring of Honorary Fellowship*. The President 

frendenbal Address. Robert B Greenouch MJD , Boston 

FelioKihlp Ad drew 
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PRELIMINARY CLINICAL PROGRAM 
GENERAL SURGERY GYNECOLOGY OBSTETRICS, ORTHOPEDICS, UROLOGY 
PROCTOLOGY SURGICAL PATHOLOGY ETC. 


MASSACHUSETTS GENERAL EOSTIT\L 
XltmicJ 

Stiff— t Pry dink. A. W Atxl* Bleedjn* peptk tiker 
JOKKiTIWACr iter hairnet fn the mrtkil patient 
C M. Joer* NtJtritk«ii]cr'ieina L. S ilctlTTUCT 
Crncrt of rectum. E. L. \ ocm, Ti Cmrrr of ccka. 
I \ lino* ir«f F W HffTT Roprtre of Griifiin 
fofltck and corpci hitrom. R H. WaI.i act. Treat 

I\ J limn Jew* Uooomox md i**od*te» — t. hroro- 
■ortkai clinic. 

\ H UixAJUiJur E. U. DtuxP indtMociitn — i. flu- 
tic »ttrjery cOnk. 

T R. Gortn-uj md imoditca-''* Obatetncrl dink. 

TmoJty 

Stiff — 9. Open tire dink*. Geoerml »crfkil, froto-orl- 
nirr »nd tlirtutf *cr\kcn 

II C. indT W Haiku — *. Hind kwooa. 

Grcwsx A O Huerrosfind uaodatea— *. Syo- 

poalmn cm the roentjro riy 

E. D Orci cTr i i] . md imocti tea— 1. Sarjkal rearirrh 
UborltorVi, demonatTitMC of Redman iod <*!<□»- 

dca. 

M N SxTT*-Prm*rt md M*odate*— •. Orthopedic 

Hlnk. 

Ether Day aeraae*—* 


Wtdmuity 

Stiff — 9. Open tire dink*, jcnna] Pirjrkil, fracture tad 
drenktory enwi 

Stiff — t Dry dmlc D Kr«o Pent rocn tin pulmonary 
compbemtkn*. H Bumsc* Method* tn aiur^he- 
H Srnicui Surrery i* cardiac patient*. 1 * 3 . 
McRimacx md R. A timn Ulcrritin enfftia 
E. D C*r*c«ru- Cirdldyd*. E. B. Burrnxrr 
Gmtrcacopr R, H Mam Oateeenydiih. 

J V Mooa, F Uunan md «nodita — *. Onrfcin 
dyktmctkn dinfe. 

P D Wilkix, A. W Aujzm, G. A. Liluo md M*xi- 
ite» — t. Fnctnrt rftnir 

Thmifl 

E. A Cdo*AK md i**od*te* — 9- Sjn^urfnm on 1 e*kc* 
of the »b(»ld<r 

Stiff — 9. Open the clbdci, (tncnl mule*] and thoradc 
•ei-rice*. 

T H. Mnuwr — 1*. (~HnV-«l [»ti>oloclcil amferrore- 

E- D Citfati iij., W md am rei i t et — 1 

Tborndc wipij rftnic. 

A- W Am» md modal r»— «. CIic*latoTydSac**e*c8ik. 

C. C. SiKKCc* md amodetr* — * Tamoc cfinlc anert 
cyBpocnm. 

Fritey 

Stiff — 9 Openth dinks, tener*! mrfkil md orthopedic 
iarrke*, neurolajkal operetkoi, pintle mritiy 

Stiff—*. Pry c R nk. C. Lroxa Synbiotk Icfectim*. B. 
Vocekt md A. V Boer Senray of ipJrm. A. W 
•lLUdi: Rciioml CeilU £, II- Manat Tnberakak 
of the lymphatic tjatem. R. LrrTCrr Portil cirrn- 
litkn. R. IL Smiuha Sy ciAcanc* of nrptfre 


J IL Mina, A. W Min , E. D f Wirnt P H 
ilnm, E. I- \oc*o,Jt- mdireoditrt-i. Dwun 
of the thyroid md per* thyroid 
J D BunT ud UHOila — j Genito-nriairy nnxery 

TETER BENT BRIGHAM HOSPITAL 

lfmdsy 

Ditid Ch rr-rt* — *. Sur^lcil dhde. 

H. F Nitroi — y Thor»copI**ty 
S. A. Lxvrex— j'jo. Oirnktocy rtnr itn i cier k npol 
patient* 

Stiff- a Geoaii «nxcry opcrithr efinfc. 

E. C. CtJTLrr — i- Tot*] thyrciiectoeny 
C E Dnrr — J Symptom md diirno«S» of ruraWi 
throenboab- 

Jcmi Hmuo — 3 -jo. S*oDen lep 

ITW moisy 

Stiff— 9 Geocr*] *miery openth e efirk. 

Hnrrr A. Omranr — *. Jlrdkil efinlc. 

XL C SonriX — j. Recent dre ekpairnt* in dhfw«rlc 
tidkioty 

E. S. Eifrrr J*. — i-yo. Remit* of mrfki] proe t dere * 
for relief cV peptic nker 

Thm4*y 

Stiff— 9- Oenml opereti e clinic. 

IV C Q-JixrT— » LxDntkns for md remit* of told 
cyttrcUeny 

J C- Ecnu md 0 r Gninrii) — 130. De»tr> ted 
kidney tfrdled by memm* at th« cfirVled bt» 4 iCT 
IJ S-Sttocx — 3 Metbod*offi*itkooffrict«rerof thejrw 
S. B Won u.Tt — j -jo. Demon*tr#tkn of *ui|kil p* 
thoiofy 

FrUty 

Stiff — 0. Oenerrl mreery opereth » efinfc. 

El* no Cnnn- *. Ciocrr of the «to m *cfa. 

F C hmtrt — t to. Cmcer of the re ct m - 
R. Fra — 3. Ftmctkei of the ^ileen. 

W P llt'urt — j jo. Treatment d pernkko* i na-m ti, 
motion picture i Vru'ra tr i tko. 

F R. 0 *d— T reatment of nenroenmoffax Kt^jeic 

of pernfcioe* an*tnk- 

JIASS-VCHUSETTS U'OMEN’S hospital 

ThrtdjJ 

HrytiT Hcrtcrixi — 9. Pinkyucteclcmy 
Sirmry Runrmu- 9. Plrntk Urireeottrr 
WlLUAJi A. VikrTT, Ji_ — 9. Liparotorey 
Rmmtn Ihtonra — 9. Tnnrti*: cerricii Court! 
•ectic*. 

Rown L Makqt — 9. Thyroidectomy 

Stiff— 1. Dry dink. Cninj* II L*w«u*cr E adoc rine 
tierilty, eod-rewlti Dcrruj, jlictntiti; Prot** 
ot iterffity Cmu* F Pixyrt* CoecenitJ lehtr- 
rmtoe AWi tkei 0/ rich* krp c*nae* of 
bone J SmrAEt Roorrr PiacnMloocrfpathoteftat 



PRELIMINARY PROGRAM FOR THE CLINICAL CONGRESS IN BOSTON 1055 


BOSTON CITY HOSPITAL 

1 Itnday 

Stiff— a. Dry clinic. J J Reoak S Won and D Mun 
*0 The eye in arterfesderosi*, hypertension and 
tamox G K. Coonsx Treatment of ahock. J Re»- 
5 TX and It. Rixvo Pc l l e grinl-Stdda t disease, dbg 
rw*a and treat men t O J Hermann and E. Parker, 
Jr. SjnmdDma of knee. F A. Slowick Septic hips. 

Tutsday 

Dins D Scanxell, Soirru Fraser. Thoma* W 
Wickham and John A. Sent — 0. General suryical 
dry dinic. « 

Fbxt Surgical Service — 9. General surgical operative 
efinic. Horace Bbotet Thoracoplasty for unilateral 
phthisis, phrenicectomy for unilateral phthisi* 
James J ILkpburx Repair of ventral hernia gastric 
nicer, George W Papen Chronic empyema 
cholecyititii. 

Fifth Snrjfka] Service — *. Dry clinic. IrvinoJ Walker 
S ome surgical aspects of jaundlea — hyperpam thyroid- 
bn, end-reaults, repair of com moo aact chondroaar 
etna of humerus, end remit cardnoma of stomach 
end-result libation of common carotid artery end- 
remit Frakoi F Hekderrok Cardnoma of lung- 
pancreatitis, review of sixty cases. Atrcurrui Riley 
Prostate iod reticles as fod for retroperitoneal Infec 
tioa kidney resections demonstration of casea 
Charles G Lund Peripheral arterial embolism, re- 
mit* cd operative treatment on fifteen cases. K 
Eterttt O’Neil. Breast tnmora, cUnkal versus 
X ray (Hagnosii. William A. White Subject to be 
Announced. 

Kgsett M. Gieek, John T Williams, Frederick L. 
Gooj, Josmr p Cohen and associate * — j Gyneco- 
foRical and obstetrical dry clinic Treatment of mis- 
carrkjjts puerperal sepals pelvic inflammation. 

Wtdmuiay 

bvwo J Walker, Fra Has F Hekdiisqm Chailks C 
Lckd, E. Everett O'Neil and William A. White 
— 9 - General sm g eiy operative dinle. 

Moe and Joint service — 9. Dry dbic. Otto J Hermann 
Bost on Ci ty Hospital bone and Joint service. Thomas 
H. PnEMOH Co He* fracture therapy Soutter true 
tioo in unreduced fractures of the forearm and old 
Ahodder dislocations. George K. Cookie Fracture 
°i the olecranon, new operative repair Otto J 
Hermann Rec urren t shoulder dislocations repaired 
by the Nicola method end results, dJacnmbo. Wtl- 
tJAK F Cpt h no and Hare H. Roger* Subdeltoid 
borritis. Mare H. Rogers Rupture of ■upraspbratus 
tendon, dfctcuarioc. Joaira IL c hortkll Spinal 
fracture, therapy kumzll F Sullivan Spinal 
f colon*. Otto J Hermann Compound fracture 
therapy Frame W Marvin Anesthesia In frac 
tures 

Fh»t surgical service — s. Dry dinic. Newton C Brow 
he* Results of treatment of Colics fracture modem 
^•Onting methods b fracture therapy James T Hrr- 
®URN Results b treatment of peptic nicer grant-cell 
sarcoma of bone treatment of ventral hernia. Horace 
B mxry Methods and results b treatment of acute 
ttupyema, lone abscewL bronchiectasis, pulmonary 
tuberculosis- George W Papen Methods and re- 
Suits b treatment of chronic empyema. 

^th surgical sendee — 1 Dty dinic. Tames W Sever 
Separation of femoral eptphyris. 2Iarx H. Rogers 
Ankyloaed hips. Otto J Hermann Treatment of 


btracapaular fractures of neck of femur demons tra 
tion of cases of recent fractures and un united frac 
tares. Frederic J Cotton Pelvic fractures. Joseph 
H Shorxell Boue grafting. 

Rorert II Green. John B Williams, Frederick L 
Good. Joseph P Cohen and associates — 9. Gyneco- 
logical and obstetrical operation*. 


Thursday 

Otto J Hermann Joseph EL Shottell, William F 
Cotttnq Rdsskll F Sullivan Thomas H. Peter 
sew and G Kenneth Coons e — 9. Operative bone 
and Job t dinic Ward rounds, demonstration of fracture 
apparatus, etc 

Second surpeal service — 9 Robert G Cochrane Total 
thyroidectomy for congestive failare and angina, 
parathyroid tnmora William R. Morrison One 
hundred perforated ulcers of the stomach and duo- 
denum from the Boston City Hospital at mnnch sur 
gery. motion picture demonstration djanonstratiem 
of following casta — total removal of stomach for can 
cer with anastomosis of the jejunum to the oesophagus, 
hour-glass deformity of the atotrrach, cholecysgas- 
trotomy formed by nature. Thomas K. Richard* 
Knee- Job t pathology John J Lucy Recurrent b 
tnasosception caused by tnteartnti tumor cardnoma 
of the sigmoid. Richard L Smith Pancreatitis. 
Herbert H. Howard End-reaulti of bilateral renal 
tuberculosis, Importance of postoperative treatment 
of prcstatectomked patient. 

Fourth surgical service—*. Dry dinic. A rthur R- 
Kimptom Chilian gas gangrene tetanus, us* of 
amniotlc liquid concentrate- cryttdou* hemangioma 
of neck catheter b common bib duct since rob 
unnrrited fractures. Edward Harwwo Demons tra 
tion of case*. Joseph H. Burnett- CoHes fracture 
therapy H. A. Bouvt Acute traumatic abdomen. 

Sixth surgical service — *. Bone and Joint dry dinic. 
William F Cotttjto Gonorrheal arthritis of the 
knee. Russell F Sullivan Habra valgus therapy 
Otto J Hermann Fractures of the os calds therapy 
disaaiion. Joseph IL Shortell Boue tumors. 
FredcriceW O’BRXEa Pro- and pot toperative X-ray 
therapy b malranant tnroori of the bone. Thomas 
H. Peterson Fender” fractures. 

Robert M Green John B William*, Frederick L. 
Good Joseph P Cohen arid associate* — 9. Ob- 
stetrical and gynecological opera tinua 


Frtday 

Arthur R. Kimpion Robert G Cochrane, William R. 
Mori kon, Stephen P Malixtt Rnd V H. Kakan- 
jian— o General surgery, operative dinic. 

Staff — 9- Gynecological and obstetrical operations. 

Staff — s Dry dinic. J J RnaANindW B Castle The 
eye b «n»-mtr potienta. Stephen P Mallttt Frac 
turns of the law William R. Morrison Vmializa 
tbn of arteries and veins for dlRgnoiis and opera tl 00 
of tnetnyam Ugatbn of the first part o l right sub- 
clavian artery and subsequent ligation of innominate 
artery for arteriovenous aneurysm of Internal jugular 
vrb and mbcUvian artery Otto J Hermann and 
William R- Morrison drunlcsubluxation of sternal 
end of davfde. STEPHEN J JIaddoce Baer maggot 
treatment of chronic oateomyebda. 

Phjtlotherapy service — 9. Dry dinic. Jo*eph Resnik 
Electrodragnoaia- Joseph Resktk, Girdie W Dm 
ikson Arthur J Cole, Waldo W Rorbtxs and 
Sidnet JL Simon* Democstratioo of case* and 

treatment 
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HAKARD MEDICAL SCHOOL 


D*n, 


i/mrfay 

0 Ki'ojtii Cocoat iM Otto VtrnAxc — 1 (Bid* C) 
Dtmoo*£ntioo 0/ the mechanical factor* eoctrolbng 
tbe polmocLajy drcnlallon. 

Chiilis L. Scroota and associates — 1 fBVig T) Sym- 
posium 00 fracture*. 


Twtti jy 
BaUding I>— * 

G to lot B Wmogi Studies in mammalian reprodw: 
ticsi 

\ AIT Mcrrur Soros problem* of inflammation related to 
faraery 

Hr.it G. SorwAKi Vn experimental (Indy erf aynp* 
thetx reflexes. 

J L Bum Tbs postnatal growth erf tie mammalia* 
tuag 

Hwotn L WumfJjrom Tbe finer chaagti la tbe h\er 
crDs In anaphylactic ihock 

l-»« rr» S Ljxo. Some aspects 0/ tie h**nati> eocepbaBc 
barrier 

Bnfldui* C— 1 

G. A. Bekxett and Viun BAUD. Joint changes rt- 
fnlthsr from trims*. 

Hccn K. Wun, Streptococcal Infection! 

Ciqi K Darcna Tbe physiology erf tbe lymphatic 
system and its beam* on certain problems In surgery 
H ednadtj 
Iknldbg C— 1 

Hxiioa eli. Da\ 1 UTect oi central an-omla 00 tie elec 
trial r repeat*- erf the cotter 

M I Ginuur\ The ore oi hypertonic sucrose solution 
to reduce ccrrbfonjrfnal flmd prtmur* without a »cc 
oodary nse 

Walts* B Cats re Some reiatloas o. ti* rj-mpsthetlc 
ner\ora system to surgery 

Building B — J 

DawdChk 11 Surgical anatomy of tbe abdomen, dem- 
oostratiou on cadaver 

BoHding E— 1 

Ft Ail. Obi 1 and anodates. Orlbcgiedle problem* from 
dddien Tfospit*] A EL Barwrra ScoOod* J 
ki H\r Posture and pastaral acsUosk. P Norro-r 
Pcaterot transplant*. H. FmSiiam Congenital 

defOTinltlta 


Tbrrfu 

Cwua L Scmori and associate* — (Bldg C) Sym- 
posium cm tract urea. 


Frirfsy 

Symposium 00 Industrial S urg ery — 1 — Building C 
Jom D \D\uaandW A. Room*. I juries of tbe back. 
UmT iltuu, T J CoTTtnr and J D \n \ai Injuries 
of tia amm system. 

F J Cdttox and J H_ Br»\ETT Coflea fracture. 

Ortbopedic Cllnle — j— Bolding E 
W Ganr* Oateomyeiiii* to Infant* and ehQdrrn- 
R. II Moaats. Septic hip* with In otved hewda. 

A. T Lido Orteoroyefiti* of tbe taraas. 

FL Torcrc. Mnhlpl* myrkraa. 

A H Bara ana. Parooeal «p**ra. 

R.IL Mourn. Knee flexion. 


I\ anen Museum — II Caaaraa, Curator — 1 
DemocatratVju of Dwight cofledkio of ipfawa ffioatratl^ 
deformities, anomaBea, diaeane*. Bone tmnen, with 
X-ray*, historic*. and ndcroacojrfc iBdes, with nrier*- 
»ccp<e» araHable for rearnioathw (rnxnc oi these sped- 
men* were ttaed hr tba Hlmtraticm* In the monograph 
00 Dene Sirmim fasoed by tbe Aaanicaa Coflejt 
of Sarjwoen) JIcxVl* a how lug ratioci type* of rln>. 
feet and efl*ct» of opera tkxi. Pietnrea iHwtatkn 
patboloficml coodttkcia of bone tn Dr Nkhob' cJ 
lectloo. Eractare* and dkiocatlow* erf bones as they 
•listed befoea tndoatrtal plant* pawrided to away aa.V 
cuard*. Tobercnloaij of bones and joint*. Syphlla of 
Bones. Disiocmtlo* erf cod* of bones. Coflccttn of oJd 
Knjlcal Inal nma-nta otwtetrical for r ern, tumljryi foe 
ertrtctlng teeth, uroiofka! took, cnpplnf and kwhlag 


BOSTON LYING-IN HOSPITAL 

Tmtity «W Tlarsrfjy 

Facnojci C. Iirao and aaaodate* — p Obatetdol 
opeatloms, demowtratkau <rf premature aaraerjr. 
X-ray department, reae a rcb laboratories and hospital 
wards 

FizDEncr C. lansoand amodate*— » Dry cfinic Fetal 
roent|eoon«etry- arurmi* In pregnancy- treafusent <rf 
heart tflaeaae In pregnancy- treatment oi diabetes la 
pregnancy managrrofut of neglected case* of crphalo- 
pdrlc dl^wopordon trratment oi pkcnrta pmii, 
separation erf tie aymphyrfs pubis, Lldary fanctk* 
teats In pr e g nancy dasaiAcatun of tiw abutninarlc 
and hypertensire omdltVars In p«T*naacy- factors 
which toaia for riabfllty b prematnra Wants 
rythxufciastcrsfa fetah*, barbiturates and other anal- 
gesic drugs In labor 


EVANOELINE BOOTH MATERNTn HOST IT \L 

ITsrf orfry 

K. K. Paiw, n S. Fistakl, \Y j HcDcorain, iL G. 
Baits J Ilcrxna, D Conor cs* A. K. L rn, J J 
CcorwtT H Bcm, 8 Ckoooc aad R_ T Pwuura 
• — 0 GynecolagicaJ openthn and obatrtrical pm- 
erdures- 

Stafl— a A i ni s by drnsowstratloo, chart*, pfctnres aad 
rrhlbit*. erf the otwtetrical CTpenence <■ the Boots 
Hospital Maternal mortality, factors respooafbis for 
the dedmlng rate at the Booth Hosp it a l , tbe bic w*€ 
caaea, stttistln, management and reaaft*. ob*etric*i 
aeptis amnesia, apslgrrfa and ana rs t hea fa b kber 
reault* from tbr atandpoint of aafety efficiency rflectl 
oq operate* bddaicr Cwsaream sedfoa. Incidence, 
bdleatfoc* and mortality tcrcemk of pregnancy 
treatmfflt method* reault* user a fourteen 7**^ 
period ddMaUag'* pdnmetry brart disease com- 
pfleated by pregamey. fetal racrtaUty anaiyaa erf 
four hundred case*, pathology 


ILVR\ARD UNRHRSTTY 
(Dtlltm Fldd noose, Boldkc 1 * ndd) 

D erfsrtrfsy 

A fuuacu l Twixddo, J* — a- Care and pecrentk’nj" 
traumatic bjurles bi athletics demonstratio n erf 
tectfva Strapping, paddfng and apparata* 
modem a thletic*. 
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BETH ISRAEL HOSPITAL 
Monday 

Stiff— 1-30. Dry clinic. J Seam Prophylactic vein Hgm 
turn agafant embolism from phlebiti* of the Internal 
taphenou* vein- M Blookbeho The prevention of 
kit twee by use of baodruchej experimental and 
dmlcal experiences, demonftration of cate*. \\ 
Lt\ r uraos Intrapentoneal adhesions. I HxxUAN- 
kct TrmriuJKmi during active bleeding from peptic 
ulcer A Teotuuk Surgical treatment of cholecys- 
titis. J UaxT-B Subacute pancreatitis. J Fixe 
Postoperative distension an experimental study 
Tuesday 

Staff— 9 Symposium on total thyroidectomy for chronic 
heart diseases and angina pectoris. H. Buomoamt 
R ationale of total thyroidectomy in chronic heart 
disease. J Rikoiah End results of total thyroidec 
tomy in angina pectoris. D David Edo results 
of total thyroidectomy In congestive heart iaB 
ore. H. Bludqakt Indications and contra 
indications for surgery selection at run C. G 
Mittt.x General itirgicnl conalderationi In total 
thyroidectomr D Bnim Technical conmlera 
I Vxn in total thyroidectomy Do bothy GU-UOAN 
Postoperative parathyroid tetany D Davis Treat 
ment of postoperative complications. J Fikt A 
technique for relief of temporary bilateral recurrent 
nerve injury A WmjTns and M ALrtaruu: 
Total thyroidectomy motion picture demonstration 
demonstration of cava. 

C, G Mirra and associate* — 1 Surgical operation* tn- 
dndtng total thyroidectomy 
Wednesday 

C. G Mi rra and associate*— 9. Surgical operations 

Staff — iojo Dry dime. \\ Daukhek Blood changes 
in surgical condition*. Da. AIosxiboh Medfcal con 
dition* Emulating mrglcal di*eav_ Da. Dnow Sig- 
nificance of postoperative rite in nonprotdn nitrogen 
Atwtld Siuaa and Da. Muellhdi Postoperative 
renal mppreaaion C. G Mirra Surgery of the large 
Intestine. S. Cabciix and Du. Falcon-Lkme* 
Thyroid chnk experiences, demon*trmtion of case*. 

E 0 CaABTur and associate* — 9, Dry clink, genito- 
urinary surgery Syrmxannn on the female bladder 
PemomtiaDon of varkxi* factor* related to function 
in health, pregnancy and df*ease u»e of urethrogram 
and cyrtogrum in aingoosis of bladder displacements 
and deformities In the multiparous woman, result* of 
r uutiue surgery treatment of infection* in the ab- 
normal bladder 

Staff— a Dry dink. C. BEAaer Acute apoendiati* be- 
yund age of fifty W J Mtxroi Subfart to be an- 
uwtnceo. B Rapapoet Comparison an postoperative 
cornpfleatiems following spinai and general anrstbesia 
J Eure Relation of diaphragm to the efficiency of 
®ugh. L. Nason Ga* badDu* infection complicating 
“purotcany B Baht* Differential diagnosis at 
Mtu'dice. Da. Janoelbon Indication* for Deostomy 
to ulcerative coll tie C- G Mixtm Regional flritla 
M Bax*qw Is radical resection for carcinoma of 
rectum the best procedure? 

Thursday 

Symposium on total thyroidectomy for chronk 
“=*rt disease and angina pectoris. H Brourovrr 
Kat[raa.le of total thyroidectomy In chronic heart 
a raise. J Rhekah End-results of total thyroidec 
wany In a ngi na pectoris. D Davis End-results 


of total thyroidectomy In congestive heart fall 
urc H. Blumgabt Indication* and contra 
Indication* for surgery selection of case*. C. 
G Mixra General surgical consideration* In 
total thyroidectomy D Bkjuxh Technical con 
^deration* in total thyroidectomy Dcntonr.' 
GrujoAM Postoperative parathyroid tetany D 
Davis Treatment of postoperative complication*. 
J Fries Technique for relief of temporary bilateral 
recurrent nerve injury A \\ mrerErw and M Alt 
schule Total thyroidectomy motion picture danon 
itratloa demonstration of case*. 

C G Mmn and aaaodatea — a Surgical operations In 
rinding total thyroidectomy 

E. G Crabtxie and aasodate* — 1 Bladder surgery 
operative and dry dink. 

Friday 

C G Mum aod associate* — 9. General surgical opera 
bona 

W J Mrm i — 9. Craniotomy 

Mark H. Room* and associate*— 9. Orthopedic dry 
clinic Manipulation of subdeltoid bumtia, methods 
and results slipping epiphyn*, femoral neck club 
foot, demonstration of application of plaster ca*t 
method of drainage of septic knee*, posterior incuion 
stenotrog tenovaglnitia, operative result* Nicola op- 
eration. end result* In cases of recurrent dislocation 
of shoulder marble bone*, repeated fracture* of femur 
fracture* of long bones in Paget * dbeav comprewdoc 
fracture* of spine In diabetes and old age correction 
of hallux valgus, temporary paralyii* of sensory nerve 
affecting the joint, 

E. G Cbabtmvs and associate *— j Renal surgery 

btaff- 3 Symposium on tumora Ueluak Daux*iiei 
M alignancy of blood forming organa L. M E - Rtn> 
mah and IF F FreidmaN Laryngeal carcinoma, diag- 
nosis and treatment presentation of cava. R. 
Davroomr C- G Mum aod H. F Fbuduah 
B reast tumora, differential diagnosis, aurgkal and 
radiation treatment Da. Sc mrxrw rm Diagnod* 
of mahgnancy from aaatic and pleural fluid*. EL F 
FanDUAi* and R. DAvroorr Policy toward married 
women In regard to carcinoma of the uterine cervix. 
S A RoBBtjrs, E G Cbabtmi: and G R. Pxathex 
R enal tumor*, roentgen diagnosis, surgical treatment, 
resulta G E. Peathub Testicular tumor*. J H. 
Schwartz and EL F Fbethuak Caranom* of the 
■Mn, diagnosis, motion picture demonstration of 
radnnn treatment 

Daily Exkibil tm lledical Research Laboratories 

Blood change* in surgical condition* totsl thyroidectomy 
for chronic heart disease renal function test* in sur 
demonstration of interesting and unusual X ray 
surgical pathological specimen* with caae his- 
toric*, photographs, etc. 

STATE PRISON COLOW 
Day to bo an non need 

Htlbebt Day Practice of medicine m a modern correc 
ticroal institution. 

W nnrn Bloombero Psychiatric approach to prison 
medicine. 

Hen*\ R Cbaio. Unusual incidence of peptic uker in 
a prison population 

Gxorot H. Lyoks. Manor mrgfcal injuries In a protected 
population. 

Geobce Rothm-att Dental conditions causing person- 
ality change*. 
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NEW ENGLAND DEACONESS HOSPITAL 
Tmttiaj 

r IL Laxit H XL Corn, JL B Caitox and R. H. 
Oraxocr -9. General miglcal operation. 

Gixmix Homai and Jamu Purrui — y. Nmroaurgical 
operation*. 

Rjc*md IL Otcaholt— 9 Tboeadc mr g er y cperetkoa. 

G E. Haooxbt — 9. Orthcpedk opentJom. 

J Mm B Hra — 9. Umloekal opera ticca. 

IjsrctLK F Sttt, Pnxur D V. ocuarmci ind I’mi 
ErartOLI — 9. Anxathefk. 

F IL Lurrr — 9 (F,Are>h*gt*l Jl rt r tk-c.'nm, dry cffnlc. 

Gh-UktIXmiax — 9. XI « 'igna r, t eiophtE-aErruja, dry cbmc. 

Staff—*- Dry cflnka- H. XL Currx Hnj[rDcct erf 
otu trocttn Jaumlke, erplceatfcc erf co**mc* doct 
Gujcuct Hooax Breta tumor*, malign* a t tupb- 
thahno*. SaeaXI Joanx* Gastric cancer and ulctr- 
ea*trti}e}unal alcer F H. Lahxt Total gastrectomy 
tor cancer- gastrokjunal cobc fistula, aargwY erf In- 
tractable ulcer STTDCTT Kxxra ilenxmijege in 
peptic cloT Rjoiaid B. CatoXl Embolectomy- 
par* thyroid tetany 


nVrfacnfey 

F E. Lakh H XE. Curt*. R. B Catttll and IL H. 
OnMDti-9 General surgical operatlcm 

GiLKrtr Hearn and Jutra Po*rc»-— 9. Neuroattrglc*] 
operations 

Rtchaxd H Otmoir— 9 Thoracic migery operations 

G E. Hmmakt — 9, Orthopedic operations 

Tamos El Haro — 9 Urck*>c*l operations 

Ldccolx F Sox, PniLcr D Wcxuaaiiicr and Uduji 
E maai — p. Anesthesia. 

Stall— a. Dry clinki G. E. IUcoait Subdeltoid bur 
dtb, treatment of Her km defccrmtje*. TaMiJ L. Pot- 
to* End -credits m tngeninaJ neuralgia mlnal Cold 
p r es s u re dymmra. Kiaxt H. Lamitt (Esophageal 
diverticulum hyperthyrnidlm. EL XI CXOTI End- 
result* bn hyperthyrridkm- Latti* II HtraXTXCL. 
Therocardlac patient*. Etxtett turn UVaratlra 
roUtk. Ra.-a.MD It Gattttx Surgical treatment orf 
ulcarath eoilda. Rjtmaid Ornaotr Limited tbo- 
racoplaaty m palmmary tnbercnloaU, canceT orf the 

TbenJty 

E P Joaua H F Root L. S. XlcRmarc* and T C. 
P* att — 9 Sorg*c*laad merhcal diabetic *ard roenda. 

T C ^ 1 ATT ~ 0 30 arrgaiUtiwi for diabetic gan- 

L. S. llcLmn — 10 jo Gritti-Stolea amputation for 
diabatk gangrtna. 

SlaC — i- Dry clmlc Surgery hi diabetes anEBtna. E. P 
J 0 * 1 ** WerBad e*ra orf tba aurglcal patlenL L. En- 
a*e* Otnlaryngnlofica] afreet of dkbetea. J 51 . 
Warn Cataract an e ei r hi cflabetea mdHtrn Gan- 
p«t>a and hsfectjc* erf tba kraer ertramtfca DL F 
Root, Pre r en ti re meaaurta. L S llctrrmcx, Fic 
ton tnfceadnf the lertl of ampotatfcai. T C Piatt 
lodkatke* for guniotln* ampcUtka. R 8. Tm» 
(Jt wtatrk a tn dkbetet Mxai Rocxai D»prt»d 
^ **bete», aobdeltoW bonitk 

In dkbetea meEtaa. 

Prii ty 

F IL Lakxt el XL Cum, RL B Cattxll aad SL EL 
OriajrCttl-9. General aarskal opera tkna 

Girran^oaxAi and Jave* Porrr-f— ^ Kearocrrikil 

Rjolmii H. Onxnoar 9. Tbendc ^rgery epeiatW 


G E. BUooaXT — 9. Ortbcpedk opetatkoa. 

1 akei B. Hrcxa — 9. Urokikal cperatlona. 

Lutoui F 6 m, Pmtir D doc* 1 mot and Umr 

Evxaacar — 9- Anmrtieala. 

Staff — 1. Diy efirilca. R. B Cattclx. Cancer erf tk* coka 
and rectum. Gtutrr IEcmax Root reaectko for 
trltendnal nruniljla cordotomy fee pain. Jawtj Fee- 
to* Spinal cord ttunco. Rjcmaan Onatinn Can- 
cer of tba berm ft. Jams B T rename tknl 

roeectioci orf tbe petal* te. H. XL Cum. Stdpfcmie 
bacem. F H. La*tt and Tun N Alla* Pin 
thyroid tumor*. 

PUAfER XEQIORIAL HOSPITAL 


Eararfiy 

Staff — 9- Treatment orf malignant dfaeaae iadndlag fur 
gery electroaurgery and redhrm teipkrrtatkiT, open 
live clink. 

Staff — 1. Dry cBnka . G. A. Lxuoro Carrfncwia erf err 
Hr. Fit rcrm Co lit- Urinary tract cceapBeatkaa 
from carcinoma of tbe eeTrix. L. S. Jlcvrmare 
Interrtltkl radiation foe carcinoma of tba bretf t R. 
H. Diora Inadiatlon of the orary b caactr of tb* 
trmt Qioeoi G Sim-a IXrandoo erf the uriaary 
stream. Join Hocoacor RriW of pab b malgiaM 
dlaeaae. 

iTarfxrerffy 

Staff — 9. Treat meat of malignant dlaeaae bdndlog far 
grry elect ro a a i g rry and radlom haplantation, open- 
tin dink. 

Tktmisy 

Staff—*. Drydtnlca- D F Joait Surekai managmeat 
erf carcinoma of tbe rectum. I- S XfcKuiajCa Fac 
tore farcring early diagnoaii of cancer of Lk* eofco, 
pdndpka of treatment. R. IL Swut- I’oJypnb 0/ 
tba coicm. Bsrmia Waure Patboloekal ajpecti of 
rectal polypi- Write* RtcnMinTr Blood dywraJu 
after gastrectomy a ad ibort -circuiting opention* oa 
the Int retinal tract 

Friday 

Staff— 9. Treatment of rnUgnant dlaeaae ladudlag T 
gery dectroaorgrry and radium fanplaatation, epen 
tfn cBnk. 

COLUS P HUNTINGTON XEEMORIAL HOSPITAL 

HmUtj 

Staff — * it. Trrmoa and dbeaaaa of booea, dry cfcik. 
J C. AtJB Calcium mctabctbci b diaeaBea of t« 
booea. Chajooko C. Sooam irat^nant turera a 
bere. Rjcsaxd Duhtl RaffJolcwkaJ diagi »«* « 

bone tnmori and certain rare focn* of aheWal dl^mw 

C.CFi«m> Tba pboapbataaa determkiatloo • 
bone tamo re and skeletal dbleaae*. _ 

Oct*ni K. Lxlajtd and J V Hoo* — *tj CaiUiwmi 
of tbe cerrtr. 

ITarfaorfjy 

Staff — 111 Carcinoma of the oral nuctaa mereEnpe, dg 
rlmk. CbAinawo C. Soorc*<» Cbcrfai erf tnatmort 
In tbe todWriual eaao. C-CLnw Reacit* erf trret 
meat orf cancer orf ttp. GiittlttW Tatxc*. Card- 
iK*aa of tba mouthln the femala. R** ArD 

Rndiatkw treatmant orf oral canefr CfAirnhll^ 
run Prcphykria of cancer of tbe mctU. Scaff* 
5 -rowa Electrical cwmiti bearer* £B ag* et a *; 
ferent metak u a* etiolotkal factre in kocopHi* 
and cancer of tba moath- , p _. 

CiLuomw C. Scania, OaAMTLXT W Taw* and te* 
urDnfm — anj. Cancer 0/ tn* tjrreai- 
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CHILDREN'S HOSPITAL 

iltndsy 

F JL Oea, W £. Laud and axaocixtes — 2. Fracturea in 
children. 

T%tU*j 

F R. Oar* and aasodate* — 9. Orthopedic ooerstiocs. 

TV E- Ladd— 9 jo Ptutic repair of harelip And deft 
palate ikimnrtrmtlcrp of cases, motion picture demoo- 
itmtioft. 

THtnai TL Lajoum — ro. Acute osteomyelitis In Infancy 
and childhood. 

Patucx J MxntxKrY — 10 *0. The use of various types of 
skin grata in children 1 # surgery 
HoratHunscKr J*. — rr Acute appendicitis in childhood 
lltctd • dlvtrtiadflm. 

SUS-J. Operative dink, surgery in Infant* and children. 
5 tzff — 1 Orthopedic dink. A. T Ltcc Early treotment 
and the prevention of deformities in poiiamyebti*. 
F W_ Oin Shoulder operations. J \\ Sete* 
StibQiratkm of the anile joint. M KATirrr Tendon 
transplants. A. T Ixoo Abductor Ump 
IFediwWiJy 

F R. Oxi* and associates — 9. Orthopedic dime at Pea 
body Home. 

Sufl-^yx Operative clinic, si uge ry in infanta and 

W E- Ladd— a. Congenital hypertrophic pyk>nc atenoaia 
lntnaauaccptioc, diagnosis and treatment 
Doouu* W alAcCouLtru— 2 30. Treatment of unde 
acended teste#, end-result# over a 34 year period. 
TjitntA# H. Lajolo» — 3, Chronic pulmonary suppuration 
demonstration of case*. 

Hnarr Hopso’f Ja , — 3 xj Empyema fo childhood, ita 
treatment 

Sr»(ET Fa*BXs— j jo. Surgical pathology of malignant 
tumon in infancy and childhood followed by demorv 
itration of pathological spedmena in department of 
pathology 

Eowaxd C. Vogt — 3.45 Roentgenological atudiea of 
Bnofual boot turoor# in infancy and childhood. 

TkxrUa y 

F R. Oar* and associate* — 9- Orthopedic operation#. 

W E. Lax® — g.30. Inteatinal atreala diagnosis and treat 
ment de mo nstration 0/ cases, lantern ilfde demon- 
stration. 

Patucx J MAHtrtlT— JO. Types of tracheo-oesophageal 
fiatour differential diagnosis and operative treatment 
congenital and acquired oesophageal atrfeture, demoo 
stiaticm of method# of dilatation. 

” LLaw) — 10:30. Atresia of the bfled acts, diagnosis and 
treatment choled actus cyst, diagnosis and treatment 
Twoius H. Laxuaw— ir Ureteral transplantation forex 
„ stn^hy of the bladder demonstration of treated cases. 

* Operative dinic, turnery In infanta and children 
staa— s. Orthopedic dry chnlL A. R Bstv, sxrt Claw 
«t F H. Moors TortlcoDJs, mastoid approach. 
H- FmSnoros* Disamlon. F R. Obe* Semilunar 
cartilage. EL FrrtSnocoHi Osteoclasis. E_ R 
Moon Clubfeet. 

Friday 

^^c3dren. ^P ef,t ^ vie clink, surgery in infanta and 

Orthopedic chnic. S. M. FircnrT Cleidocranial 
dyvatosb. F R. Obe* Shelf operations Sprengel a 
deformity S 1 L Fitchet Flexion deformity of the 
hips- A. T Lice Coxa plant, J \V Sevxx Ot>- 
*tarical paralyiia. 


TT E. Ladd — a Acute and chronic lymphadenitis, demon- 
rtratioa of cases, lantern «lide demonitration. 

Patxicx 7 MAHorarr— s ja. Treatment of freah bums. 

Dohald W MacColutu — 345 Treatment of hemangi 
ama by eodothermy demonitration of casea. 

W E. Ladd — 3- Smrlcal significance of pyuria fn Inltocy 
and childhood aemoastration. of cases, lantern tilde 
demonstration. 

T H. Lakman — 3 30. Malignant bladder tumor# in child- 
hood. 


CAMBRIDGE CITY HOSPITAL 
Tuaday 

H IL Grin aih D F M-uxcrvirv E. J O’Bsrtx J J 
Mtutpzrv and E. D Ctsrco — 9. General nrgfcai 
clinic, operative and diy H EL Gehuin Result# 
in furgery of the shoulder nerve future and akin 
crai t following bum arthroplasty o I lower 
D F MAmrunr Fracture of pelvis and humerus. 
E J OTJanx Result# of transurethral resection of 
proatate massive diverticulum in child ih >Tan old 
results in cases 0/ anina bifida. F TV O’Bsxxn 
Traumatic spine and hr*A injuries demonstration of 
\ ray films. B A. Godvev and U Arno K0B8IKS 
Orthopedic and fracture clinic. 

E. D Eaarco — 1. Injection treatment for varicose veins 
and liken, presentation of cases and motion picture 
demonstration 

E. Dow-xey — » Injection treatment of iuemorrhoid*, 
demonstration of cases. 

It ed*tsd*y 

R R Gemiais— 9 General surgical operations. 

Staff— 9- Dry dinic. Maxwiux MacDopuxd Encephal- 
opraphy aa an aid to diagnosis In cerebral lesions. 
F G Mrxrrx# and T E. Dixaw Results of accessory 
sum# operations, demonstration of case*. R. p 
\Otrvo Crsarean #ectioo. F J Ltkcb Subject to 
be announced later J J McaraY Treatment prob- 
lems of bum# in a reDeral hcapltaL J IV Roocnr 
Oral surgery operations. Amrc* SvicEivr and Wrt- 
uau Lakyitcan Orthopedic and fracture clinic. 
F O O 'Burnt Traumatic iplne and head Injuriea. 
demonstration of X ray films. J TV Rocxrrr ana 
F McLbak Fractures of lower and upper Jaw 
M Shea Arthroplasty of lower Jaw 

E. J O Bum aia) L. Roccttiix — 1030. GeoeraJ furgfcsJ 
opera tiom. 

EL DThutrco — a Acute torsion of great omentum ip- 
pendiatia complicating pregnancy 

Tkttridtj 

D F AJahdjjzt— 9 General surgical operations. 

J J Muipht — 10 jo. General surgical operations. Prob- 
lem of rupture of urethra, fracture of pelvis, fracture 
of femur 

F O OTlaizw — 11 Traumatic spine and head injuries, 
demonstration of \ ray films. 


CAMBRIDGE HOSPITAL 
Tutiday 

Staff — 9 General surgical dinfc, operations and demon 
stratioo of cases. 

Staff — a- General rnrgery dry clink. 

I TuLutity 

I TT Sett* and aasodatci — 9. Fracture cEflk. 

V R Kaxawjia'! — 9. Corrective clinic, demotutratka of 
fractures. 

Staff—# Fractures, dry cCnk 
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ST ELIZABETH'S IIOSPITIL 


BQSTOV DISPENSARY 


Tmmdtj 

Joamr Staitto* — 9 Subtoul thyroidectomy 
Groan Krrmn — 9 HmffTctocDj 
Ca vju-ti Kicswiir — 9 hupfanjtrjl hysterectomy 
L Jf 0 Buna — 9 Tramoretlind retention cf proatate 
iGod 

E 11 ilaoujn — 10. Repair erf portladrioaal hemh with 
pm tones! fractal itrfpa by ntffrins me 
Joan SrtuM.\n — o Radical operetioo for caocrr erf 
tongue 

Tnojtvj Bwx*ncC — o. Spine foeoo 
Btvrwa Bolaxd — 11 Lcnr Immtnt cental »erti<* 
Lai kutcx Loci* — 1 Total thyroidectoenr 

Staff—* Dry ctLnic Csuia hjcrito* Senet erf ^uj- 
tanroai nipturo erf the tlrrui RrWELL 80UTVAJI 
Lnd rrwjid erf bane and joint proUam LAUIEarc 
Loci* Poatoperatrve t tal thyroidectomy for (a) an- 
rma pertnrh, (b) cocgetOA heart di*r**e Fiajcto 
P IfcCAicnrY Froreo tectmo* deroeintxatloo and 
divataioc erf pathological ipecmvn* 


ITW nrf y 

lemrai St tswi — 9 Hysterectomy 
Gi oacje Kntu — 9 CTioiecystectomy 
Riraaux Soim v*. — g Nihoii operation far recurrence erf 
dnloatjoo of shoulder 

LtrrariKX Locu — 9 Radical aeration, atner ol bresit 
L J 0 fir ix* o Nephrectomy for tnberrakjua kidney 

Willi \m UcDoivld— Opera two foe correction erf 

hddbarth Injun 

T*om\* Btootwri Reconst rwetion of hip yanL 
11 11 Gem — o Removal of cartiiajy from tner kaoL 
Ed* \«d IlnocarsA Repstr erf recurrent inguinal her 
nia a th laarul lnp» 

llAntM SrxiLUVS Saero iBac arthrodew 
Staff—* Dry kn Wujiam Don*, Lndaatroal *u 
gety J ars \ 1 b hi v \ Daesaes ol the gall blidder 
roccbr*! cui nlher rriuwng open boa or being «no- 
eaDy unfit dumml atico of cutes Fbaxt Jahtici 
C holecyst 0* ml li a dysfanctian (a> arth hypo- 

f ilruUry yDdrome l"b) »ith hrpotbyread lynrtrooe 
Ihtb u. il ( i n Hap graft m recuntinrctjc® of 
loot Joas l \ \ Dtaeajc of ipleen l ram a aorgkal 
Mandwant 1 □ n_vi Baoucarcs Demon* t ration of 
qana) cates a th tperatire technique kin tern ihdea. 


Himrf y 

Joarr* S \fT * -9 Gsatro-entereatoenv 

Ba\AJO \\ Tutai u -9 Neph re ctomy 

FIase J urma 9 fagrtfnaf herniotomy under Joraf 

anesthesia 

Ed* aid Hccu^uxa- -9 Gaatm-enteroatomy 
Tnosau B toon in. o Rcconatrortioo of hip joint 
Ca \*i_ri kniLAw - o Prolapsed atena a Hi perineal 
lepafr and ao^wnaioo 

Wiuna Dowo, — 1 Suprapubic prostatectomy 

ED»taD O'Btir'- — o Soprapobtc eyrtoatomy 
Mtanxt- HcGtm — F atrial repair of doubfc recur 

rest lydnal bemia 

Itrarracr Bolvxd — Tubal plattic foe ateriUty 

Staff — J- Dry dmlc Hiunt OTUllo*-LM Medicine 
from a pee -opera tn and poaloperatira ttandpomt. 
Bitajct U rrmru Dacnariao of dia*Doafi of car 
dntam of biatUer W ujxax McDojf tin rdynm- 
ritl* In perxnancy Jaun L\ »ccn \ nlml phtfeWa 
annpScatiaj ptfrpiancy antenatal Jocmr StaJITOk 
F lypocaicenta of awread ormin, faatrfc alerr imee- 
rtratiao of fntemttijc dxnical caaea 


T»nJtj 

Tumor c.Bnfc itaff — 9. Dry cfinlc Fiajte \V llaimti 
Anaotbcaia fat opcTatlv a caaea. Cballu II Pboctoil 
rrreai>cenxrt and beftlfti kticaa of the oral cutty 
Chapj* E. Dcvaj Radiation twhnkpx m maEp - 
nancy of the throat. Ltaor A. Scball Treatment 
of cancer of torrrSL Grotcr S. Smu lfatyrMat 
defeneration of aehacrcm cyat* Loci* E. rnram 
Piecujctrou* lealm and cancer of ti» emir, taatera 
alkie demcaatritkcL Auct Eniaan. Eady .fU t - 
noala of maCfnancy of rattro Intestinal tract by relief 
method. Ha«ou» V. Cnminux PapiIUry tenon 
of the LIdnry palria. Rocrn C Gurai Maruyeaeat 
of rxncar erf penia atth particular reference to a 
modibed operation for advanced caaea Mntox J 
IIkkm Cancer of tbs prostatk capsole. Imon 
Oirr M«n«fmw nt oi n-a I i— t -« nr y ij the lymphrtk 
iritcm. P narr r F D \y Caocrr of breast, tad 
retail* erf d ternary and personal caaea. Joel Ronx- 
■ rio Bleeding carrinocu of breast althout tunar. 
liiuiiu If ha nice* Ifanafement of cancer erf 
rectum with particular reference to irradatka 
IIaxold McMuiat Rektioo of pithofajy depart 
meat to tumor cfinlc 

JI tJmnJty 

Staff— a Dry dJak. Olivia G. Tcckiau CSmlcal 
teacbfnji of third year medical ttodent*. Fa A ko* P 
Baurcic Dae erf adhethe platter P A. Com aih 
V draxaatnui ehjnp-t In ahenant thyroid. HittUT 
T Pat Manatrment of a yaricoas rein dfadc, abort 
cner ijo treatmeata a »cek art then. EnuAW T 
Wnmry \ ariose ukera, demenstration of cate* 
and treatment- W Aim 5 . Lu-rraox Ifigh hptloo 
of varicose rrins. W miAii II Surioao Injecdoo 
trastment orf ancocele* S. Snrvoci Hotian Re 
ault* of muldple Injertioo* of rarkose \rina at n™ 
vkH. UiuiitF DAT Retult* of erddear of iloofh* 
folio a hn Injection treatment 


Timndij 

Staff — 9, Dry rilnk Janw D Adam* SfroeCer-Chrhrfkn 
diaeate ( tan tboca toil*) 1 bone tumoo. Rot E 
Matarr Chordoma and chondrosarcoma. WaLMw 

A. Hnrro 1 Detectiao of trphlhi a* an aid h peadre 

of wrjery Fiona 11 Tuiraarrc SyphSlt “d 
ddferenthd dlatoosfa of aorricaJ ccamtxn* J 0 * 1 ™ 
S uai all. Ophthalmic rtwfie* tn a TphE*. GiaciE 
Roarroui \n anntoal tynecufctfcal 
Lon* A. 0 Gcmou Pain m the »hxikier ttraJe. 
Routt W Brer Kidney funettoo renal hmeo* 
te*ta. \\ ttuur E Datt* Some eib serrat kc* a 
treatment of peptic alcer In oat patient chaie. Al« 
Erroeon Dtoosk of arti Ity erf chrodmal ulcerbr 
K-iay KaiTOnx 8 V»«»t Ifiatca herab* 

UcuiliT r DAT SoBtary nDstone pata retimed^ 

postrre. Deroocutiatloei erf Icterettinf v-iay pair* 
erf peptic alcer and pall Uaddc <fatea*e. 

SYMMES ARLINGTON ITOSTITAL 

FhW J 

F J CcrTTO* — 0. Bone and joint mrnety 
K L Birrr — g. Tumor of the »p<n*J cord, iWaion 
arthrodea*. 

G P Tcraut — 9, General lottery 
S. G Jcsrr* — 9. \ oUnnnn’a paiilyak. 
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NEWTON HOSPITAL 


FREE HOSPITAL FOR WOMEN 


7'wcsday 

E D Lkctard~ 9. Breast amputation 
C.M Moirooy — g. Reconstruction of elbow 
C. K. Cookie — 9. Operative treatment of fractured 
patella* 

E. G. Ciabtiie— 9. Cystotomy 
F W Harvot— 9- Famocaiu sruestheiis. 

D 0 . Nutter— g 15 Desmoid cyit« of the abdomen. 

R. I. Smith — 9 jo. Cartinoma of the doodenam- 
G C. Prather— 9 30- Renal calculus. 

\ P Bracxett — iq. Strangulated hernia In the sged. 

D G Nu t t e r — 10. Hysterectomy for fibroids. 

G K. Coctche— 10. Tnceps repair of olecranon fracture. 
G.M IfoERCicoT— 10. Ankle fractures. 

F R. Cure — 10. Ourean section, 

H 11 Amo*— 10 15 Intussusception In Infancy 
B G Wilcox— 10 30. Pyosafplnx, 

E. D Leoxard— 1045. Paralytic ileus, 
ft. I S atm— 1 1 Complete thyroidectomy for angina 
pedoriv 

\ P Brackett— n Cholecystectomy 
IL G DtnmrY — n Ligation of saphenous vein for vari- 
cose aker 

Fracture and Ortbopedk services — 9. Dry clinic Demon- 
stration of application of plaster casts, Boehler tech- 
nique application of Anderson well leg traction appa 
ratns treatment of fractures of the sprue mduihng 
h merer tension, frames, jackets, etu treatment of 
Cones fracture by Cotton- Loder method demonatra 
tkn of new type humeral traction abduction spEnt 
'ttff— a Sympoarum 00 obatetnes E Geakvtlu. C*ab 
trek Dl*cu»sio»i of urinary tract Infection in prec 
nancy Georoe C, Prather Ducuasion of kmc kid 
neys in pregnancy F R. Clare. M F Ead« and 
G E May Pre- and postoperative care of patients 
snd complies tioos. 

Robert G Vaxcz — 1 X ravs of traumatic skulls. 


FAULKNER HOSPITAL 


fhdtusday 

f J Contra E. G Brackett and associate* — 9. Bone 
and joint dinlc, operative and dry 
Sian — t. Dry cUnic E. G Beackett Hip fracture. 
F J Cottoh Bone tumors fractures of pelvis. 
H. C. Marble Hand surgery' fractures of the fore 
•pn. J D Adams Industrial lesloca of the knee. 
William A. Rogers Compression fracture of spine. 
E- A. Cgdmak Sh odder kslcau. B Godvtn Os 
caki* fractures. \\ F Corrnro Ankle fractures- 


Tkttndaj 

E L. 1 oumo Je. R. C- Cocdrake, A. R. KnrrroN and 

, _ Aaodste* — g Operative dinlc. 

I F- Ti ^**e»t and R. S. Trnra — n Obstetrical dinlc. 

*■ W^IIicclit — 11 PoatopexatiTe pulmonary co m p lica 

Dir clinic. H. L. JohXiom Amfetin. E. L. 
totneo Ji Immunity In pentane*! canty R. C 
^ocioaxx Total thyroidectomy F G Batch, Jr. 
JPfTCtkm treatment of hemorrhoids. H. K- Sowlo 
klnow fracture*. Demonstration of X-ray plates and 
P^^kslspedmcns. 


Massachusetts iiEiiORiAL hospital 


Operative dinics 
Dry dimes. 


Duffy 


Tueidty 

F A. Pembeetox G V Surra and S. C Grave* — 9. 
Operative and dry clinic Carcinoma of cervix uteri, 
treatment and results- prevention, diagnosis erf early 
cases, relation to cematis and its treatment, compb- 
cations of radium treatment, relief of pain carcinoma 
of fundus uteri, treatment and results, classification 
other tumor* of a terns, fa braids, adenomyotna. 

11 tdntsday 

F A. Pzubeetov G V Surra and Paul YotmoE— 9 
Operative and dry dink Tnmors o / the ovary diag- 
nosis, treatment snd results. Cjit adenoma, granuloaa 
cell tumor Brenner tumor teratoma endometriosis, 
diagnosis and treatment tumors 0/ tubes, nxmd Iig* 
menu and \ngma. 

Tkanday 

G V Sierra and John Rod — 9. Operative and dry clinic 
Sterility diagnosis, treatment and results menor 
rbada and metrorrhagia, diagnosis, treatment and 
results develop menu in endocrine research dysmen- 
orrhesu 

Fnday 

F A Pembertor. E. B Sheehan and S C Graxes— 9 
Operative and dry clinic Prolapse, procidentia com 
pi etc tear of perineum veaico- and rectcnagmal fistu- 
Lr kraurosis vulvt carcinoma vulva* trichomonas 
vaginale tumors of breast, value of V raj treatment 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

Tuesday 

Staff — 9. Surgical operations. 

Staff— J Dry clinic Carcinoma of fundus hi young woman 
treated for amenorrhea with antultrin S fibrosarcoma 
of liver in *ra year old child carcinoma of kidney' with 
metastasis In three j-ear old chBd unusual pathological 
fpedmens with case histories. 

B tdneday 

Staff — 9 Surgical operations. 

Staff — 9- Obstetrical analgesia with demonstration of 
cases ward rounds prenatal dinlc parent teaching 
dink. 

Thursday 

Staff — g Surgical operatfons. 

Staff — 9. Ortbopedk operations demonstration of unusual 
caso of fractured pelvis 

Miriam Katteer — 9. Familial muscular dystrophy 
Fnday 

Staff— 9. Surgical opera twos. 

CARNEA HOSPITAL 
Da fly 

F B Luxp and associates — 9. General surgical c^ieratfons. 

L. £. PHAjmre and associates— 9 Gynecological and 
obstetrical operations. 

W R. M\c Ycii-Utd and associates— 9 Ortbopedk 
operations. 

K S. Grave* and associates — 9 Urological operations. 

Staff — 1 rj. Dry dinics. 
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ROBERT B BRIGHA 1 X HOSPITAL 

ITmmUy 

L U S — t, C l u a ihcidc c o i types cf arthrid*. 

L T SwAIWandJ low — j. Treatment and orthopedic 
prindpki Involved ha arthrilh. 

II K Tmntnom — *- CTntcal analyih erf arthdtia *Uh 
reference to claarfbeadoei tad treatment. 

P D WnaowandS Rcwra — ^ Dhamica of eperadv* 
peocednm, denaxiatritiac <5 *od-r*mItj 
IFrf»> rfi y 

L If SriA* — *. Clawrfficatiac cl type* erf arthrida. 

L T Swam cod / ttnoa — j. Treatment tr*l orthopedic 
prindpfe* involved in arthritis. 

Thmdty 

If K T*a»ar*o* — a. CBnical anahnrfj erf arthrlhs with 
rrieiToe* to daislljci boa tad treatment 

P D Wujc* and S. Rowan — j Diaanakei erf opera tiv« 
procedure*, cUmcasitraticei cl e»d-tewattA. 

MALDEN HOSPITAL 
XTUxoUy 

L E I'tuTirj and N A. Oaluokei — p. Gynecological 
oparatkxn. 

R Soujvak — 0 Orthopedic dale 

L U RIcQuia* — g Amebic dysentery and Its complies 
don* 

C F Ln.cn, D I Dooeu* I J I\ alijl* and T W 
Oat— » Surgical opetabotn. 

Staff—# x>ry cka»e J S ROCTOT Pathological demon - 
atadon, L J W Atxxa Dwcusalon erf Jaundice with 
dnnoostrilksi erf lever ^tedmeni L. Sava Diacoa- 
•loo erf coronary and gaB-bladder dweaa* In middlo- 
aged petpte » uh dhrtrocardkigraplijc tracings C IL 
Sunn nyperpatulurisci with drmcawtnhioai erf 

PONDVILLE STATE CAE CER HOSPITAL 

Tattdtj — t p a*. 

Eaxm 1 ] D alamo The llamacbtnetlj cancer pmgTiin 
J*cx*ax J* Soane aspects erf maUgiLint iym- 
phoans 

Joe V lino* Ovtnu twmeea. 

LatodOw Paiacaa Treatment erf cxncer of the ctrvia by 
X-ray folio* rd by ndmm. 

R001* GiAvri Cancer orf the proatst* with metastase*. 

Drums Ijc*jiah Cancer erf tna penis. 

Frirfsy — t p*. 

CiAiniY Tailcw Barflnm nctdle* In cancer erf breast 

Hoiaho Rogxu Chronic cyabe mastlch. 

Ricbasd Punu \-ctj in tha dwgnoai* erf gastro- 
intestinal cancer 

SlnrLDa I\ axil* Changes in tmwor tisane cursed by 
radktv* 



UALTHAJJ HOSPITAL 

FrUrj 

R- L. D*NoiMA*ntz, T \\ Huan, D Hone, J D 
Bimr J W mto, H. Q OAU-crrt, R. Coi.mti 
and H. A. T\ ooo — -9 Scnricai operation*. 

R_ L. OtNoauAWDOL, T TC Hajjcei D hltnrao, J D 
Baxwtt J W Srv^a, H. Q Oaixch, R. Cpllmi 
and H A. Bo® — a. Dry ciinla. General acr*ery 
erthepexfica, obatrtdca, paLbofcgy ate 


NEW ENGLAND BAPTIST ITOSPITAL 

Tmetdtj 

Halitt B Laoax — g. Opera tire c&dc. 

Stall — g. Dry dudes. Halitt B. Ecun Portal thiata- 
boab ukeratire coHtii gall atopea, pamrreatlthj ntcr 
fcoa fibrtrfda. A. A. Howaot Clcemire couth. Raa- 
rrr L DcNonmon and Dtlo» J Bauroi. Bi»d 
tranaftaioa in otwtatrici, manageaent erf bordtrfoa 
obtielrVal cases, anratheda ana ualfrrfi la ofaatrt' 
dcs premthn erf eclampsia. 

Tkxrtitj 

F H. Lahit H II. Curn, R. B Carnxi and R. IL 
OvmrotT — g. General atryaiy open tha dJclc 

CiLaxaT IIoajtAX and Jauxi P cwr f -q Nenroaeuglca] 
opera dona. 

G E. HAOtutT — g Orthopedic a mpl y 

I urn B lltco— g. Urokwical wrrpiy 

Loacoue F Sat, Pmur D WoocntDoi and Pasta 
EroaoLa — g. Anwathcak. 

CHELSEA llEMORIAL HOSPITAL 
Tkmr arf j 

Stall — g Dry cfinic C»*nnP Shildcdi Septic tbor 
tinea. LarwiLLTJr H. Rocxwtll PcrforUad da- 
odmal nicer Gaoioa A. ILticl Arata agoenhdtb 
with perttoadth Srti um B f t un Catan W 
death In penatatlda. 

Stall — a Oeneral surgical operatlooa. 

Staff— a. Dey clinic Goanoar Mown so a Abdanfcil 
tranma. G. Stu-hm Jcam \oftjnaEo'» cnalac 
tore. Amucm P Axmie Epiphrwal aeparatic* 
erf lb* radhw. Jeaw S. Hc«x»nr i ractom 0 / the 
akoIL Diaamtoo by Fixr*»rcT J Cotki*. 

LONG ISLAND HOSPITAL 
[TsrfaaWey 

R. H. > 1 0**13 and T IL Prtn tMrf—9. Fracture de»»- 
atratkm. 

H R.\ixt»— g. Nearoaorrical diagooala. 

J H. Cox^rxmiA* and C S. Swaw— g. Urotgicd cp”*- 
doers. 

A S. hlacMoJA-t — a. X-cay damwatraiioG. 

I B AsnaoN— a. Pathnln^cal demontotfan. 

C. L. Saa* R. L Sjqiw and T G Ibarr-r General 
auigVtal operadona. 


LAKEVILLE SANATORItOI 

ITa rf M fW ey 

Z. B ArrAita — 9 yo. Aakyioab erf Up, swathe. Ward 
round*. 

Staff — t. Dry LUalc Tobercnloaia erf lymph 

artnary tract eye, fSJtro hxtatbul tract, perttwe**- 
and liln. 

Z B Vdavo— a Orthopedic dry cfinic 


INDUSTRIAL SURGERV 
TmtUty 

H. C JJamli and H. P Town ( *1 Berkdey Straed-fl 
D Ltwc* and B Goovet (atj Stat Street/— g. 

rTerfaearfo 

Q. T\ iio*** (31 St. June* Aventx ) — 9 
TlrwrtJ r 

ilouut Dota* (110 MID: Street) — 9 - 

i 1 dono^treeti — 9 - 
I Go*«r* (atj State Street) 9 
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SURGERY Or THE EYE, EAR, NOSE AND THROAT 


MASSACHUSETTS EYE AND EAR INFIRMARY 

OPBTTlALitOLOaiCAI. SECTTOV 

Aloniiy 

Stiff — 1 Ophthtlmokigtcal operation*. 

\ non. G CArmf — 1 Visual fields In neurological case*. 
T L Teut — a. Pathological demorutratiom. 

Tuesday 

IL B C Rrzuot and assistant — 9 Op bthalroo logical 
operation*. 

D*. BxDtix— 9. Technkpie of photographing the fundua. 
F H. VzXHOtrr and assistant — 9. Ophtnalmologfcal 

rtinlr 

Wednesday 

J Hobeit Watte and assistant — 9. Ophthalmological 
operation*. 

Da. Bid Hi — 9 Technique of photographing the fund a*. 
F H. \artOEiT and assistant — 9 Ophtnalmologfcal 
clinic. 

Allot Gate * wood — 3 Fondui cue*. 

T L. Tzmt— 1 Pathological demonstration 
Staff—*. Ophthilmologjcal operation*, ilotion picture* 
ot operation*. 

Tknrtdaj 

Edtaid K Et.tj* and a**i*tant — 9. Opb thalmo logical 
operation. 

H.B C Reeuek— 9 External diseases of the eye. 

J J Duxmiy — s Traumatic Injuries, method* 0/ treat 
ment and resnlt*. 

Frlday 

H Homooi Lowell and assistant — 9. Ophthalmol og- 
fcal operation*. 

Di. McCatthy— 9. Color vnkxi te*ting 

VacnL G. Castew — 1 Ocular paralyii* In neurological 

case*. 

T L. Ttur — 3 Pathological demonstration. 

Staff — 1 Ophthahnoiogical operation*. 

OTOLAiYWOOLOOICAL 8ECTIOV 

Staff— 9 daily Operation* and demonstration o f cases. 

Dry Cltnlc — Friday 2 

H.P Cahill. The present its to* of brain ab*ce*a from the 
ftandpolnt erf tne otologist 

P E. II elite*. A twelve year aummary of case* of lateral 
vwi thrombosis at the Infirmary 
P ilttfx. A ten year review of case* of labyrinthitis at 
the Infirmary 

D C Surra. Chest cases requiring bronchoscopy lantern 
*Ede demonstration. 

A.S MacMillax and D C. Sityth. The acce**ory *ino*ei 
irtan the standpoint erf the roentgenologist and the 
cBni cfan. 

A- S MacMillax Petrositis from the X ray standpoint 
H. Porem. Result erf the Mosher Toti tear *ac 
operidon 

*LH. Leant. Histological titde* showing the pathological 
v the Internal ear 

**• ** Heruaic Radium and V ray treatment of cancer 
H p 0 ^ 0 ? 6 . lary nx. 

L L P Mosul*. Note* 00 cesophageal case*, 
p Gulaxd. Surgery of the saomaxUlary gland. 

~ G Paox. Fungi in tracheal and bronchial mu coir*. 

G L Tobet J*. The Tobey Ayer test 


ELVRVARD MEDICAL SCHOOL 
Monday 

H. Davis, H. A Dhsyshiei and M H Lube — 3 (Bldg 
C) Demonstration of auditory experiments on the 
cat — response to *ound In the cocnle* response to 
sound in auditory nerve and nerve pathway* in the 
brain. 

Tuesday 

H. P Motnn — * (Bldg B) Exhibition of anatomical 
cast* demonstrating the anatomy of the cose and 
throat discussion of t e achi n g method* demonstration 
on the cadaver of the submaxillary approach for deep 
pus in the oeck- 

P E, Mr.Lirrj and M H. Luke. Exhibition of ipeciroen* 
illustrating the anatom) of the ear 
Daily demonstration 

F E. GaElaxd (Bldg B) Demonstration of historical 
Instruments. 

NEW ENGLAND DEACONESS HOSPITAL 
Monday 

J H Waiti and associate — 3 The eye m diabetes. 
Tuesday 

Walte* B Hoover— 5. Osteoma of sinuses laryngeal 
and tracheal complication* of thyroid surgery lingual 
tonsils and lateral bands of pharyngeal lymphoid 
tissue syndrome of anmnla. glossitis and dyipna*ia- 

J II W attz and associate — j The eye in thyrofeL 
FT tdnaday 

Walte* B Hoove* — 9 Ear nose and throat operation*. 
Friday 

V aLte* B Hoovei — 0 Ear nose and throat operation*. 

BETH ISRAEL HOSPITAL 
Tuesday 

Staff— a Oto la ryngo logical dmlc. L. M FirxnifAN 
Experiences with vocal cord paralysis in thyroldec 
tomy D J Fwx Technique for relief of bflateral 
recurrent nerve Injury Charles Cette* Studies 00 
galvanism In vestflxilxr tests. L. M. Feeediluc 
J ugular puncture to mastoiditis. S. Cldce Tuber 
culous larynglti* and it* treatment. S. Ga*jtx 
T reatment of malignant tumors ot the upper respira 
tory tract. L. M F*eeduak Bronchoacopic studies- 
Tkunday 

Dm. IJEBiiASf and Saoos— 10 Eye dhde Cataract 
extraction muscle advancement Demonstration of 

cases. 

FAULKNER HOSPITAL 
Thursday 

C. Faukcx— XI No*e throat cilnlc. 

NEW ENGLAND HOSP ITAL FOR U OMEN 
AND CHILDREN 

Isabella D Ke**- The use of avertin aruothesia In 
t onsIUectomles- 

ifmuprr Wnrw KLECoarr Mastoidectomies In Infants. 
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SURGERY GYNECOLOGY AND OBSTETRICS 


MASSACHUSETTS MEMORIAL HOSPITAL 

Tattday 

WrU-TAJ* D RowmtD — 9. Ophlbtbnrir^to] operation*. 

rktrrjitj 

Staff— *. OphttalmoJo^fkaJ cfinic. 

Dayr 1 * fa 

L. T Jcumox. Broncboaeoplc meratire cfiric. 

C. W Bow, K. O. Puiu and B N Wnx Otolarynjo- 
loaieal oparatioa*- 

H I. BA»COC*- Otciotlcal protfarna In CTj3tAfW» di»- 
eaaea 

A W Rove and D W Dicxy Endocrtna fact on In 
deafnoaB. 

BOSTON CITY HOSPITAL 

llm ti ry 

J ] Kra.-J Scara Vnu ar«d Dokald Mcx*o— j.io. Tie 
*y* la arterfaacieroai*, hypertardcc and tnmor 

Tkmdsy 

] J Rxam and DccaALn Wcrwto -a. Ncuroloclcal curt, 
dry dinlc. 

Fr-Utj 

} Rxaca and ataff — q Ophthnhnoloffaml cparatloea. 

J RlOUf and William B Cattle — * Th* ay* In 
anwmlc patient* 

BOSTON DISPENSARY 

WtdwaJay 

Haui J Daom and a—odatc* — n. Dry dinlc. Loci* 
Wctnc* Broocboacopy hi the npHfbt poaltloc a* 
an oat-pa tientprucadaie. A L Cohem F 5. Demur 
«>d Fzamch Sr*m An improrod method c t akin 
tniin|La aErrjlc dntnrbancra cf noax and throat 

Stall — p. Th# eye and lypWBa 

NEWTON HOSPITAL 

OlUU A Loraam Toaall, «tnm aad aeptara operation, 
rrdoctioc of recent fact area of the nalir and nanl 
bone* dbcn*tfao a£ the Indication* for rr^^riA and 
iln-ja miser y 

C*aile* L Jo«*o* IXulaldH lUcDoirn) and Edga* 
U H r ru cta. Ear noaa and throat oparutfans, damna- 
ttratko ot caaea. 

NEW ENGLAND BAPTIST HOSPITAL 

Tk*rtisj 

Wain* B. I loom — 9. Ear noaa awd throat operatkna. 


ST ELIZABETH'S HOSPITAL 
Tmttdsj 

W’hlum T Halit— n Operation far corractb* ct t&- 
locatfan of naaal aeptam. 

Pmi McUmjo — 1 1 Swjaiy of tba eye. 

Wt iuttit j 

Jana Brut* — It Radical aim* operation under wrra 
block. 

Huoh Dootamc*— 11 Operation for cataract 
Thmitj 

ffnjiAM T Halit— 1 Radical operation foe rmrlhjy 
antrum. 

Job* Bn*** — 1 1 Radical matt old operation. 

CHILDRENS HOSPITAL 

IPafaeafay 

Staff— 9. Otnlaiynfofackal dmlc. Lykam Rjauaa 
Acuta larrato-trachei) brcaxhlti*. M acute Itimb. 
Bilateral Jnjnlar Hgatlon and It* oeurofaflcal eaapB- 
catlona. Piiu? ilrtrx. Cerebral ahactaa in ehfldrem. 
r« Ta m linn <3mrdrt« hi chOdiwi. JoarJJC E 
Qcimcti Radical maateid operation in chill rt* 
Cunn ALUnur- Uranoal fenden botflea. turn 
Crmctra Compflcatloo* in ibn[ae asutoidectreay 
Kiiin it r 1 rrr SoaM cue* of Lima tl m wf xa l*. 

CAMBRIDGE HOSPITAL 

T i a ra/ ay 

E.J Bcrrir* and C. H. AmrAJe — 9 Ear noaa and throat 
eBnlr, opera tire and dry Homatofeuoci lnlecOoa d 
left mrgtnid with otradaral abacas ia a taraf b* 

old child ; proomococCTi* type JH mecbijltli with 
labyrbthuk, dem om tra t lon of caa»- 
CARNEY HOSPITAL 
Daffy 

LdwaidD Hmuxr and aaaodalc* — p- Ophlhakaoiofkal 
efialea. , , 

F G. Hoorn and aaaodatet — p. Otefajynjjfapcal 
efinfc*. 

CAMBRIDGE CITY HOSPITAL 

Taaafay 

J W Rocxttt and T E. Dorur— p. Toodlfcettmta wfti 
puwy|fn inraWi prcaecuti* cf cawa cf U*eraJ 

LONG ISLAND HOSPITAL 
TwtUry 

V 0 Cura — *. npt*L«irTwJ^ti-il cperatlofi*. 



SUBJECT INDEX TO VOLUME LVHL 


ABDOMEN pxewurr within. In tr* -abdominal pressures 
* *■ created by voluntary muscular effort. Rdatlon to 
body mfmitnienti with a comment on etiology of 
genital prolapse, 150 Abdominal injunct, 507 
Mbesbos, after tram*. The Z plastic or web splitting 
opera doc for rebe/o/acar contra ctnre* of theextmnl 
tie*, 178 

Ahmed* County plan, tr 545 

Ambulance transportation of injured. The transportation 
of early long bone fra ctu re s the co-ordination of the 
activities cf the committee on fracture* of the Ameri- 
can College of Surgeon* with (a) the American Red 
Crow, (b) the American Railway Association, (c) 
ambulance* and nwrtldana, 479 
American College of Surgeons — 

Address of Welcome, 1933, Phibp H- Kreuscher 397 
Addre* of the retiring President, The Hippocratic 
code and the new deal J Bentley Squier 407 
Cancer, Organisation of a tmnor clinic in general 
hospital, 148. Symposium The curability of <~»n 
cer 435 Oinlca approved to October 1 1933 517 
Candidates, Presentation of daa* of 1933 423 
Ca*e history, honor hat and prize award, 4*4 Com 
ndttet on history review*, 53 j 
C linical Congress, 1933 complete transaction*, 455- 
55° Chicago committee on arrangements, 544 Orn 
cen ele c ted, 334 Preliminary program, Boston 
I934 ? 1049 

Committee and Department Report*, Committee on 
the treatment of malignant d 1 «*•» »*« 516 
Department of clinical research — Albert J Ochcner 
Memorial, 316 

Registry of bone sarcoma, jro 

Committee on fractures, 474, 511 

Board on industrial medidne and traumatic surgery 

Committee on undergraduate, graduate, and post 
graduate teaching 0/ surgery and toe surgical 
toedaltiea, 530 

Board on medical motion pictures, Medical motion 
picture film s, 531 

State and provincial sectional m ea tin gs, 531 
The credentials committees and committee on his- 
tory reviews, 53a 

The library and the department of literary research, 

FeUcwiSp Address, Back to Galen, Robert Maynard 
Hutchins, 4*o 

Fracture*, Symposium on treatment of The t ixarn - 
pMiments arid Ideals of the regional fracture 
committee*, 474 

Honorary fellow*, P re s entation of 4*3 
Hospital Standardization Conference, The modem 
phUoaopby of medicine, 535 
Report of iqj 3 Conference in Chicago, 538 
Iniugur*] adores*. S urge ry the queen of the 
■its, WHEam D Haggard 4*0 
Industrial Medicine acta Traumatic Surgery Confer 
cnee, 490 

Murphy Oration, The story of a master surgeon, 
Loral Davis, 398 

Presidential address. Surgeon of the wHderne* — 
Ephraim McDowell William D Haggard 415 


Regional fracture committee, The accocnpUihment* 
and ideals of the, 474 

Anesthesia, In diabetics, The care of the surgical diabetic 
a report of *01 cases, * *8 department of Organization 
and management of a, in a too to 400 bed hospital, tr 
347 Carbon dioxide, the gaseous amesthetjcs, and the 
advantage* of retire* thing methods of their adminis- 
tration, 711 A safe and satisfactory method of for 
toxic goiter patient*, 737 spinal, an experimental 
study 85 s 

Anjathetka, pantopon, morphine, scopolamine, paralde 
hyde. pernocton, sodium amytal. pentobarbital, The 
barbiturates and other hypnotics in labor x 
Ankle joint. Epiphyseal separation of the long bones, 85 
Amnals 0} Sttrctry A half cen tnry of service to targe ry ed. 
663 

Anterior poliomyelitis, Sympathectomy in children, 31 2 
Anus, crypt* of Hfatopathology of anal crypt*, 145 Sum- 
mary of the end results oftreatment of malignancy of 
the thyroid gland and the colon. Inducting the rectum 
and, 46s A two stage operation for fistula -In -ano 651 
Stricture* of the rectum due to lymphogranuloma 
inguinale, 817 

Appendicitis, In children. Acute, In childhood with a 
critical analysis of 150 cases, 31 Analysis of 100 coro- 
plksted cases of acute primary eseenstomy or enteros- 
tomy as a life-saving procedure. 76* 

Appendix Acute appmubali* In childhood with a critical 
analysis of 150 case*, 3a Analyst* of 100 complicated 
case* of acute appcndldtia primary crccatomy or 
enterostomy as a life-saving procedure, 761 
Ann, The Z plastic or web splitting operation far relief of 
•car contracture* of the extremitlea, 178 
Arteries, surgery of The ligati on of large, *87 Tumor of a 
subcutaneous glomus, tumeur glasnique tameur da 
glomus neuromyo-artifriel, subcutaneous painful tu- 
bercle anglo-myn-neurome subcutaneous glams! 
tnzoor, 807 

Arthritis, Contusion of cartilage as an etio l ogical factor in 
chronic, 166 

T3 ARB IT U KATES and other hypnotic* in labor r 
-LJ Bladder Destruction 0/ the urethra and loss of vesical 
control associated with vesicovaginal fistula a tech- 
nique for Its correction, 67 Primary cardnoma of the 
ureter 115 Five year result* of suprapubic radium 
Implantation Into tumors, *33 Cardnoma of the 
genito-urinary tract five year core*, 460- Abdominal 
injuries, 507 Some points In the treatment of genito- 
urinary tuberculosis, 745 Cardnoma of the, 867 
exstrophy Pregnancy ana parturition following bRat 
era! ureteral transplants tian for congenital, 1018 
Vesicovaginal fistula and technique of repair 1036 
Blood, supply of, to bone, Conservation of the circulation 
In bone arid faint surgery ed. 116 
Blood change* in hyperthyroidism. Parathyroid tun»rs 
ssaoda ted with hyperparathyroidism ix case* treated 
by operation, 155 

Blood preasore. The effect* of increased Intragastric pres- 
sure upon tharadc and abdominal arterial and verxxrs 
pressures, 699 

Blood supply in Injuries, Rehabilitation of the injured, 

511 



SURGERY GYNECOLOGY AND OBSTETRICS 


Blood ve**eX The venou* phrem cf the traophago* It» 
clinical algniflcanca 46 The ligation of large arierie*, 
*8? Thrombo-anxntu oblheran* Buerger » dbeaar 
*97 Daxna*!* tod treatment of circulatory dbtntb- 
ancei of tit extremitle*, 655 Tbe roo tin* examination 
of peripheral ed. 660- Tumor of a wibentaoeou* 
glcanu* tameur fiomkju*' tnmmr da giocua* nen 
romyo-artfrieJ *o bcij txiieou* painful tubercle argio- 
myo- u c a rpm e lobenaneota poeoaJ tumor 807 
Boot cyxti of Cytt formation* of the (ksQ, jj aorgeiy 
of Coo*ervatkin of the drcuhitlon In bee* and joint 
Kiryery ed. 116 fracture* of king, Internal fixation 
of fracture* a rimpB5ed (new) method, 194 loo* 
operative lengthen ing of 318 tumor* of I he year 
cure* fca malignant, 471 long The trawportatioo 
of early fracture*, the co ordmaUoo of the activitie* 
of the comndttre 00 fracture* of the American Cofleg* 
of hq rgeoni with (a) the Americas Red Croat (b) the 
Vmerican Railway Axioctauna, (c) aaibolaoce* and 
mortician*, 479 rrgervrmtjoo of Experimental atudle* 
or reparath* coatil cHomLrqfeurti* and of tram- 
planted, 8 7 

Ikme lengthening, Operate lengthening of the femur 
3 » 

Berne repair Tlw aim* of medical education In Improving 
the treatment cf fracture*, 416 
fame tarrocna, Ri-grBry of 3*0 

BiaLn Traamatic longrtudlnal ainoi lc*lon» report of 1 
ca*ea, 498. \ atnuy of tha entriculogram* in 97 caae* 
of vertArd mtmcraaial tumor*, 993 Surgery in the 
treatment of epikjny ed T041 
Brra*t, Radkal cimioo of the >71 Maatopathla and 
chronic maatJtt*, 478 Hrc year cancer cure*, 430* 
Tive year cun of cancer of tie at the Maaaadnmetta 
General I Inapi tat 437 Cancer of tb* 438 Carcinoma 
of the aorfK I treatment and retch* 5 co, and ij 
yean after adjeal araputaticai, 440 Frra year cure* 
m a acne* of 34 cancer*. 44* Cancer of the, a curabi* 
dbeaae, 443 Revult* of radical operation foe car 
cuMnaofthe 446 Cancer treatment reault* a* abown 
in 1* yea Mrvey at E rami on LI craft*) 634 
flroorhl, Total removal of left hmg foe broo ehl ect****, 
7 « 

UroorMectax*, Total removal of left lung for 768 
Boctal mocma, Lure of caaea with 1 Independent cancan 
occurring in »ene* 0/ caae* of buccal c**cer 433. 
Carancnn* of the an analydi of the caae* oba emd 
at the 11 *j»j kmett* Gen*T*l Hospital hi the 3 year 
period 9*4 o*6 91a 

Borrger diaeaae, Thromto-angutla otJIteruaa, *97 The 
rootin* exam [ration of peripheral blood ve**ek, ed. 
669 

B oa loo, Operate. corrrctke of the metmtanu* nna 
pcirottm in hallux valgu*, 181 

Burn*, coatrueturmf allowing, ThaZplattle or web apflttlng 
operation for relief of acur contracture* of the n 
tremitie*, 178 

AN CUR, The cnrabfBty of, 4*1 a* a armtable di*- 
^ eaae,a*6 Flvuyear cure* In tha aouth, 4*7. Frva year 
enret In, 418 Five year curea, 4301 of the larynx* it* 
enrabihty by l*ryn*ofi**ure, 431 Cure of c*»e* with 
> independent, ocrurrlaj In a aerie* of caae* of boctal, 
433 A group of, cate* from private practice, 434. The 
remit* tn 100 traced c**r* cf 435, \ ttody of 431 
ca*e* of on a general aorglcul aervice between 1916 
ind 19*6, 4j6 FTre year curea of of tha brea*t at the 
iriMarhnaett* Genaral Hrwpffal, 437. of tha breaat, 
43S, Cardnoma of the tea***, acTgic*! treatment and 
rttoha 3 10, and 13 ya*re after radical amputation. 


440- Five year cure* In t lerie* of 34 brea*t cucm 
44*, of the bceatt — a curahla dWa*e, 443 Kewrit* J 
radical opentloo for cardnoma of the fcreaii, 448; 
Cardnoma of the cerrix uteri report cf 5 yr*r cirr* 
by radium in Britf*h hoapftala, 4471 Fha year imHi 
in the treatment of pehrlc, 443 I m year cum cf 
cardnoma cf cervix uteri. *jcr of the body cf the 
utaro*. 45* Cardnoma of the fetnak peMc orpuo, 
433 of the uterc* 1* nmbic. 433- Can «e lootaae tfe 
pe rc e n Uge of cum in, of tho cervix uteri, 438 Fir* 
year end-remlf* of the treatment of cardnoma cf the 
cervix, fundu*. and ovary 458 Cardnoma of tbe 
fealto-orinarr tract, five year cure*, 460- Saramary af 
the end-mcit* of treatment of mahirtancy cf tie 
thyroid gland and tbe colon, including the rectatn aod 
inoa, 461 of the rectum a atndy of 3 year care*, 46J 
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